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EC No. 202-860-4
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Mol ecul ar Formul a C7H60O
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Assessnent, Directive 67/548/ EEC, SIDS



2. Physico-cheni cal

date: 16-NOV-2001

Dat a Substance | D: 100-52-7

2.1 Melting Point

Val ue:

Met hod:
GLP:
Test substance:

Reliability:
16- NOV- 2001
Val ue:
Met hod:

GLP:
Test substance:
Reliability:
16- NOV- 2001

2.2 Bailing Point

Val ue:

Met hod:

GLP:
Test substance:
Reliability:
16- NOV- 2001
Val ue:
Met hod:

GLP:
Test substance:
Reliability:
16- NOV- 2001

= -56.5 degree C

ot her: Measured
no data

as prescribed by 1.1 - 1.4

(1) wvalid without restriction
The data are froma recognized literature source and are
consi dered reliable.

(44)
= -26 degree C
ot her: Measured
no data
as prescribed by 1.1 - 1.4
(1) wvalid without restriction
The data are froma recognized literature source and are
consi dered reliable.
(3)
= 179 degree C at 1013 hPa
ot her: Measured
no data
as prescribed by 1.1 - 1.4
(1) wvalid without restriction
The data are froma recognized literature source and are
consi dered reliable.
(3)

= 179 degree C at 1013 hPa

ot her: Measured
no data

as prescribed by 1.1 - 1.4

(1) wvalid without restriction
The data are froma recognized literature source and are
consi dered reliable.
(11)



2. Physico-chemi cal Data

date: 16-NOV-2001
Substance | D: 100-52-7

2.4 Vapour Pressure

Val ue

Met hod:
GLP:

Test substance:

Met hod:
Reliability:
16- NOV- 2001
Val ue
Met hod:

GLP:
Test substance:
Met hod:
Test condition:
Reliability:
16- NOV- 2001
Val ue
Met hod:

Year :

GLP:

Test substance:

Met hod:

Test substance:

Rel i ability:

16- NOv- 2001

1.19 hPa at 20 degree C

ot her (cal cul at ed)
no data
as prescribed by 1.1 - 1.4

Cal cul at ed
(4) not assignable
The data are obtained by a recognized literature source and
are consistent with chem cal structure.
(12)

= 1.34 hPa at 25 degree C

ot her (cal cul at ed)
no data
as prescribed by 1.1 - 1.4

Cal cul at ed/ Mean of Antoine & Grain nethod
Cal cul at ed based on a nmeasured boiling point of 179 C
(4) not assignable
The data are obtained by a recognized SAR cal cul ati on and
are consistent with chem cal structure.
(50)

= 1.69 hPa at 25 degree C

ot her (neasured)
1975

no data

other TS

Measur ed
Benzal dehyde (>99.9% pure - inpurity detected was benzoic
aci d)
(2) wvalid with restrictions
The data was collected prior to GLP by a reliable method and
published in a peer-reviewed journal and are consistent with
chem cal structure

(1)



2. Physico-chemi cal Data

date: 16-NOV-2001
Substance | D: 100-52-7

2.5 Partition Coefficient

| og Pow.
Met hod:
Year :
GLP:
Met hod:
Reliability:
16- NOV- 2001

| og Pow

Met hod:
GLP:

Met hod:
Reliability:

16- NOv-2001

= 1.48 at 25 degree C

ot her (neasured)
1995
no data

Measur ed
(1) wvalid without restriction
The data are obtained froma recogni zed database and are
consi stent with chemical structure.
(16)

= 1.71 at 25 degree C

ot her (neasured)
no data

Cal cul at ed
(4) not assignable
The data are obtained by a recogni zed SAR cal cul ati on and
are consistent with chem cal structure.
(49)

2.6.1 Solubility in different media

Solubility in
Val ue

Met hod:
Year :
GLP:

Test substance:

Met hod:
Reliability:

Solubility in
Val ue

Vet hod:

GLP:
Test substance:
Met hod:
Test condition:
Reliability:
16- NOV- 2001

WAt er
= 6570 ng/l at 25 degree C

ot her

1992

no data

as prescribed by 1.1 - 1.4

Measur ed

(2) wvalid with restrictions

The data are obtained froma recogni zed database and are
consi stent with chem cal structure.

WAt er
= 6100 ng/l at 25 degree C

ot her
no dat a
as prescribed by 1.1 - 1.4

Cal cul at ed
Cal cul ated based on a | og Kow = 1.48
(4) not assignable
The data are obtained by a recogni zed SAR cal cul ati on and
are consistent with chemical structure.
(51)



3. Environnent al

Fate and Pat hways

date: 16-NOV-2001
Substance | D: 100-52-7

3.1.1 Photodegradation

DI RECT PHOTCLYSI S

Hal flife t1/2:

GLP:
Test substance:

Reliability:

16- NOv- 2001

= 7.2 hour(5s)

no data
as prescribed by 1.1 - 1.4

(4) not assignable
The data are obtained by a recogni zed SAR cal cul ati on and

3.1.2 Stability in Water

Type:

Met hod:
GLP:
Test substance:

Concl usi on:
16- NOV-2001

3.3.2 Distribution

Medi a
Met hod:

Resul t:

Test condition:

Reliability:
16- NOV- 2001
Medi a

Met hod:
Resul t:

Test condition:

Rel i ability:

16- NOv-2001

are consistent with chemical structure.
(146)
abiotic
ot her:
no data
as prescribed by 1.1 - 1.4
Substance is an al dehyde and will not hydrolyze in water
other: Aerosol -Air Partition Coefficient
Cal cul ati on accordi ng Mackay, Level |
Absorption coefficient: 355000
Aer osol =0.000036% Air =5.09% Fi sh =0. 00014% Sedi nent
=0. 055% Soi | =2.47% Suspended Sedi nent =0.0017% Water =92. 4%
I nput paraneters: MV |og Kow, water solubility, MP & VP
Model conditions: 25 C, 100, 000 | bs.
(4) not assignable

The data are obtained by a recognized fugacity cal cul ation
nmet hod. Data are consi dered

(45)
ot her: Sedinment-Water Partition Coefficient
Cal cul ation accordi ng Mackay, Level |
Absorption coefficient: 1.19
Aerosol =0.000036% Air =5.09% Fi sh =0. 00014% Sedi nent
=0. 055% Soi | =2.47% Suspended Sedi ment =0.0017% Water =92.4%
I nput paraneters: MAN |og Kow, water solubility, MP & VP

Model conditions: 25 C, 100, 000 | bs.
(4) not assignable
The data are obtained by a recognized fugacity cal cul ation
nmet hod. Data are consi dered
(45)



3. Environnent al

date: 16-NOV-2001

Fate and Pat hways Subst ance I D: 100-52-7

Medi a:
Met hod:

Resul t:

Test condition:

Reliability:
16- NOV- 2001
Medi a:

Met hod:
Resul t:

Test condition:

Reliability:
16- NOV- 2001
Medi a:

Met hod:
Resul t:

Test condition:

Reliability:
16- NOV- 2001
Medi a:

Met hod:
Resul t:

Test condition:

Reliability:

16- NOv-2001

Partition Coefficient
Level |

ot her: Suspended Sedi nment- Wat er
Cal cul ati on accordi ng Mackay,

Absorption coefficient: 3.71

Aer osol =0.000036% Air =5.09% Fi sh =0. 00014% Sedi nent
=0. 055% Soi | =2. 47% Suspended Sedi nent =0.0017% Water =92. 4%
I nput paraneters: MN |og Kow, water solubility, MP & VP

Model conditions: 25 C, 100, 000 | bs.

(4) not assignable

The data are obtained by a recogni zed fugacity cal cul ation
nmet hod. Data are considered

(45)
water - air
Cal cul ati on accordi ng Mackay, Level |
Absorption coefficient: 0.00011
Aer osol =0.000036% Air =5.09% Fi sh =0. 00014% Sedi nent
=0. 055% Soi | =2.47% Suspended Sedi nent =0.0017% Water =92. 4%
I nput paraneters: MN |og Kow, water solubility, MP & VP

Model conditions: 25 C, 100, 000 | bs.

(4) not assignable

The data are obtained by a recognized fugacity cal cul ation
met hod. Data are consi dered

(45)
water - biota
Cal cul ati on accordi ng Mackay, Level |
Absorption coefficient: 1.51
Aer osol =0.000036% Air =5.09% Fi sh =0. 00014% Sedi ment
=0. 055% Soi | =2.47% Suspended Sedi ment =0.0017% Water =92.4%
I nput paraneters: MAN |og Kow, water solubility, MP & VP

Mbdel conditions: 25 C, 100, 000 | bs

(4) not assignable

The data are obtained by a recognized fugacity cal cul ation
met hod. Data are consi dered

(45)
water - soil
Cal cul ati on accordi ng Mackay, Level |
Absorption coefficient: 0.59
Aer osol =0.000036% Air =5.09% Fi sh =0. 00014% Sedi nent
=0. 055% Soi | =2.47% Suspended Sedi nent =0.0017% Water =92. 4%
I nput paraneters: MN |og Kow, water solubility, MP & VP

Mbodel conditions: 25 C, 100, 000 | bs.
(4) not assignable
The data are obtained by a recognized fugacity cal cul ation
nmet hod. Data are considered
(45)



3. Environnent al

date: 16-NOV-2001

Fate and Pat hways Subst ance I D: 100-52-7

3.5 Biodegradation

Type:
Resul t:

Met hod:
GLP:

Test substance:

Concl usi on
Reliability:

16- NOV- 2001

Type:
I nocul um
Resul t:

Met hod:
Year:
GLP:

Test substance:

Resul t:

Test condition:

Concl usi on
Reliability:

16- NOv-2001

aer obi c

ot her: Probability of rapid biodegradation: |inear nodel -
1.1; nonlinear - 1.0. Expert survey results: ultimte - 3
weeks; primary - 3.9 days

other: Calculated M Tl nodel

no data

as prescribed by 1.1 - 1.4

Benzal dehyde is predicted to be readily degradabl e.
(4) not assignable
The data are obtained by a recognized SAR cal cul ati on and

are consistent with chemcal structure.
(47)
anaer obi c
activated sludge
other: Total degradation
ot her: Chemi cal oxygen denmand
1976
no

as prescribed by 1.1 - 1.4

Degradation % after tine: 99% at <120 hours

Kinetic: 119 ng COD/ gL

Time required for 10% degradati on

Tot al Degradation: Yes

10 day window criteria: Yes

Contact tine: Up to 120 hours

I nnocul um From activated sl udge

The concentration of test material is increased during

activation until it reaches 200 ng/L COD. Degradation is

carried out on an initial concentration equivalent to 200

ng/L COD and continues until there is no neasured decrease

in COD.

Benzal dehyde is classified to be readily degradable.

(2) wvalid with restrictions

The data were obtained prior to GLP and OECD gui del i nes but

data are consistent with chem cal structure. Sone details

are not available but published in a peer reviewed journal
(36)

<120 hours



4. Ecotoxicity

date: 16-NOV-2001
Subst ance | D: 100-52-7

AQUATIC ORGANISMS

4.1 Acute/Prolonged Toxicity to Fish

Type:
Speci es:
Unit:

Met hod:
Year:
GLP:

Test substance:

Resul t:

Test condition:

Test substance:

Concl usi on

Reliability:
27- APR- 2001
Speci es:
Unit:
Met hod:

GLP:
Test substance:
Resul t:
Reliability:
17- MAY- 2001

other: Larval survival and growth test
Pi mephal es pronelas (Fish, fresh water)
Anal ytical nonitoring: yes

ot her: Experinmenta
1996

yes

other TS

The NOEC for growth of 7-d larvae was 1.8 ng/L. The NOEC for
1- and 4- day larvae was <0.9 ng/L. NOEC for survival of 1-
and 4-d larvae was 3.6 ng/L (first test). NOEC for surviva
in second test was 0.22 ng/L for 1-d larvae and 1.8 ng/L for
4- and 7-d.

Each test concentration had 4 replicates with 10 | arvae
each. Larvae were fed once on the 1st day and 2x/day on
days 1-6. Dead and surviving |arvae were counted and
survivors were prepared for dry weight determ nation.

Benzal dehyde (reagent grade, 99+% purity)

1-d larvae nore sensitive than ol der |arvae to benzal dehyde
(1) wvalid without restriction

EPA st udy.

(35)

ot her:
Anal ytical nonitoring: no data

ot her: Cal cul at ed
no data
as prescribed by 1.1 - 1.4

96 hour LC50 = 13.0 ng/L

(4) not assignable

The data are obtained by a recognized SAR cal cul ati on and
are consistent with chem cal structure.

(48)



4. Ecotoxicity

date: 16-NOV-2001
Subst ance | D: 100-52-7

Speci es:
Exposure peri od:
Unit:
Met hod:

Year :

GLP:
Test substance:

Test condition:

Concl usi on

Rel i ability:

12- MAR- 2001

ot her: Guppy (Poecilia reticul ata)
14 day(s)
Anal ytical nonitoring: yes
ot her: Cal cul ated
1988
no data
as prescribed by 1.1 - 1.4

Experi ments were conducted under sem-static conditions with
daily renewal of test solutions. A mnimmof 5
concentrations of benzal dehyde were tested. The guppies were
acclimated for 12 days prior to testing and 10

guppi es/ concentration were tested. The control group

consi sted of 12 guppi es exposed to the test substance
carrier solvent, acetone. Logit transformati on was used to
cal cul ate the LC50

The 14-day LC50 for benzal dehyde was reported to be 1.57
unol es/L. The log P was calculated to be 1.49 (Rekker,

1977).

(2) wvalid with restrictions

Not indicated if conducted under
in a published journa

GLP, but results tabul ated
and considered reliable.

(6)

4.2 Acute Toxicity to Aquatic | nvertebrates

Type:
Speci es:
Unit:
Met hod:
Year:
GLP:
Test substance:

Test condition:

Concl usi on
Reliability:

28- MAR- 2001

ot her: 24 hour LC50
Daphni a nagna (Crustacea)
Anal ytical nonitoring: no data
ot her: Experimenta
1977
no
as prescribed by 1.1 - 1.4

Daphni a magna (30/group, 24 hours old) were nmaintained in
chlorine free tap water saturated with oxygen, pHof 7.7-7.7
and tenperature of 20-22 C. The LC50, LCO and LC100 were
det erm ned

LC50 = 50 ng/L; LCO = 6.3 ng/L;
(2) wvalid with restrictions
The study was reported in Gernman with an English summary.
The results are considered reliable.

LC100 = 100 my/L

(2)



4. Ecotoxicity

date: 16-NOV-2001
Subst ance | D: 100-52-7

Speci es:
Unit:

Met hod:
GLP:

Test substance:

Concl usi on
Reliability:

16- NOv-2001

ot her:

Anal ytical nonitoring: no data

ot her: Cal cul at ed
no data
as prescribed by 1.1 - 1.4

48 hour LC50 = 12.0 ng/L
(4) not assignable
The data are obtained by a recognized SAR cal cul ati on and
are consistent with chem cal structure.
(48)

4.3 Toxicity to Aquatic Plants e.q. Algae

Speci es:
Unit:
EC10:
EC50:

Met hod:
GLP:

Test substance:

Concl usi on:
Reliability:

16- NOV- 2001

Speci es:
Unit:

Met hod:
Year :
GLP:

Test substance:

Met hod:

Remar k:

Test condition:

Concl usi on

Rel i ability:

other al gae: Geen al gae

ng/ | Anal ytica
- calcul ated

= 152 -

noni toring: no data

ot her: Cal cul at ed
no data
as prescribed by 1.1 - 1.4

96 hour EC50 = 152.0 ng/L
(4) not assignable
The data are obtained by a recognized SAR cal cul ati on and
are consistent with chem cal structure.
(48)

other aquatic plant: Chlorella vulgaris
Anal ytical nonitoring: no data

other: Gowmh and cell division
1971

no

as prescribed by 1.1 - 1.4

Appropriate statistical evaluations: None reported

Control response: Unknown

Bi ol ogi cal observations: Gowh inhibition of 30, 30 and 95%
after 80 hours and 7, 10 and 90% after 160 hours at 0. 00005,
0.0001, and 0.001 M respectively.

Endpoi nt basis: Inhibition of cell growth

Cell growth was determined by direct cell counting using a
Bur ker counting chanber.

Exposure period: 80 and 160 hours

Nom nal concentration: 0.00005, 0.0001, and 0.001 M

In a dose- dependent manner, benzal dehyde inhibited growth of
Chlorella vulgaris.

(2) wvalid with restrictions

Publ i shed data, reasonably well| described.
per f or ned.

No statistics

- 10/61 -



4. Ecotoxicity

date: 16-NOV-2001
Subst ance | D: 100-52-7

14- VAR- 2001

Speci es:

Exposure peri od:

Unit:
Met hod:
Year :
GLP:
Test substance:

Met hod:

Remar k:

Test condition:

Concl usi on:

Rel i ability:

14- MAR- 2001

(5)
other aquatic plant: Chlorella vulgaris
5 hour (s)
Anal ytical nonitoring: yes
other: Respiration of photosynthesizing cells
1971
no

as prescribed by 1.1 - 1.4

Anal ytical nonitoring: Warburg respironeter

Appropriate statistical evaluations: None reported
Control response: Unknown

Bi ol ogi cal observations: Stinmulation of respiration of O,

10, and 90% at pH 5.6 and 5, 50, and 60% at pH 7.2 at

0. 00005, 0.0001, and 0.001 M respectively.

Endpoi nt basis: Stimulation of cell respiration (oxygen

upt ake)

Cells were maintained in the dark at 25 Cin 20 ml flasks
and oxygen uptake was neasured over a period of 5 hours at a
pH of 5.6 or pH of 7.2.

Nom nal concentration: 0.00005, 0.0001, and 0.001 M

In a dose-dependent manner, benzal dehyde stinulated the
respiration of cells fromChlorella vulgaris

(2) wvalid with restrictions
Publ i shed data, reasonably wel
per f or ned.

described. No statistics

(4)



5. Toxicity

date: 16-NOV-2001
Subst ance I D: 100-52-7

5.1 Acute Toxicity

5.1.1 Acute Oral Toxicity

Type:
Speci es:
Strain:
Sex:
Vehi cl e:

Met hod:
Year :
GLP:

Test substance:

Resul t:

Test condition:

Reliability:

30-JUN-2001

Type:
Speci es:
Strain:
Sex:

No. of Aninmals:

Vehi cl e:

Rout e of admn.:

Met hod:

Year :
GLP:

Test substance:

Remar k:

Resul t:

Test condition:

Reliability:

30-JUN-2001

other: oral acute toxicity
rat

other: white

no data

no data

ot her: LD50 cal cul at ed
1967

no

as prescribed by 1.1 - 1.4

LD50 = 2850 ng/ kg bw (no confidence limts reported)
Number of deaths at each dose |evel: Not reported
Not reported
Total of 70 rats orally adm ni stered benzal dehyde and
observed for 7 days.
(4) not assignable
Study translated fromforeign article with very linted
descri ption
(43)

LD50

rat
Osbor ne- Mende
mal e/ femal e

5

no data

ot her: Gavage

LD50 cal cul ated by using the Litchfield and W1 coxon, dose
range is 95 confidence interva

1964

no

as prescribed by 1.1 - 1.4

Sl ope function: 1.4 (95% C. L. 1.2-1.6). Depression and conm
wer e observed at higher doses. Tinme of deaths was between 4
and 18 hours.
LD50 = 1300 ng/ kg bw (95% C. L. 1110- 1540)
Nunber of deaths at each dose | evel: Not reported
Five male and five femal e young adult Osborne- Mendel rats
were fasted for 18 hours prior to treatnment. Animals were
observed for toxic signs and death. The observation period
was up to 2 weeks.
(2) wvalid with restrictions
This study was performed by the Food and Drug Adm nistration
prior to the establishment of GLP and OECD. Data are
consi dered reliable.

(22)



date: 16-NOV-2001

5. Toxicity Substance I D: 100-52-7
Type: LD50

Speci es: ot her: Guinea pig

Strain: no data

Sex: mal e/ femal e

Vehi cl e: no data

Rout e of admn.:

Met hod:

Year :
GLP:

Test subst ance:

Renmar k:

Resul t:

Test condition:

Reliability:

04- MAR- 2001

ot her: Gavage

LD50 cal cul ated by using the Litchfield and W I coxon, dose
range is 95 confidence interva

1964

no

as prescribed by 1.1 - 1.4

Sl ope function: 1.4 (95% C. L. 1.2-1.8). Diuresis, trenors
intestinal irritation and haenorrhage were observed. Tine of
deat hs was between 1 hour and 4 days.

LD50 = 1000 nmg/ kg bw (95% C. L. 800-1250)

Nunmber of deaths at each dose |evel: Not reported

Groups of guinea pigs consisting of both males and femal es
were fasted for 18 hours prior to treatnent. Aninmals were
observed for toxic signs and death. The observation period
was up to 2 weeks.

Not reported

(2) wvalid with restrictions

This study was perfornmed by the Food and Drug Adm nistration
prior to the establishment of GLP and OECD. Data are

consi dered reliable.

(22)

5.1.2 Acute I nhalation Toxicity

5.1.3 Acute Dermal Toxicity

Type:
Speci es:
Strain:
Sex:

No. of Aninmals:

Vehi cl e:

Vet hod:
Year:
GLP:

Test substance:

Remar k:

Resul t:

Test condition:

LD50

r abbi t
no data
no data
4

no data

ot her: LD50 cal cul ated
1973

no

as prescribed by 1.1 - 1.4

Skin irritation was graded as noderate redness and edenm at
1.25 g/ kg bw.

LD50 = >1.25 g/ kg bw

Nurmber of deaths at each dose level: 0/1 and 4/ 4 deaths at

1250 and 5000 ng/ kg bw, respectively.

Groups of 1 and 4 rabbits were topically adm nistered 1.25
or 5.0 g/kg bw of test substance, respectively.



5. Toxicity

date: 16-NOV-2001
Subst ance I D: 100-52-7

Rel i ability:

30- JUN-2001

(2) wvalid with restrictions
Data reported in a brief meno with limted description of
protocol and results. Data were collected prior to GLP and
CECD gui del i nes but by a method conpar able to present
gui del i nes/ st andards and under direction of a recognized
research institute. Even though details are not avail able
the data are considered reliable.

(28)

5.1.4 Acute Toxicity. other Routes

Type:
Speci es:
St rain:
Sex:
Vehi cl e:

Rout e of admn.:

Met hod:
Year :
GLP:

Test substance:

Resul t:

Test condition:

Reliability:

11- MAR-2001

other: intraperitoneal acute toxicity
nouse

other: white

no data

no data

other: Intraperitonea

LD50 cal cul at ed

1967

no

as prescribed by 1.1 - 1.4

LD50 = 3265 ng/ kg bw

Nunmber of deaths at each dose level: Not reported

Not reported

Total of 130 mice were intraperitoneally adm nistered
benzal dehyde and observed for 7 days

(4) not assignable

Study translated fromforeign article with very limted
description

(43)



5. Toxicity

date: 16-NOV-2001
Subst ance I D: 100-52-7

5.4 Repeated Dose T oxicity

Type: Sub-acute
Speci es: r at Sex: mal e
Strain: Gsbor ne- Mendel
Rout e of admi nistration: oral feed
Exposur e peri od: 16 weeks
Frequency of treatment: daily
Post exposure period: None
Doses: 10, 000 ppm Actual dose: approxi mately 500 ng/ kg bw/ d
Control Group: ot her: basal diet
Met hod: ot her: Screening nethod used by U S. Food and Drug
Admi ni stration
Year: 1967
GLP: no
Test substance: as prescribed by 1.1 - 1.4
Remar k: Statistical evaluations: Not described
Resul t: Toxi ¢ response/ effects by dose level: No effects were

Test condition:

Concl usi on:

Rel i ability:

04- MAR- 2001

report ed.

Groups of 5 male and 5 femal e Gsbor ne- Mendel
provi ded test substance in the diet at concentrations of 0
or 10,000 ppmfor 16 weeks. No vehicle was used. The diet
was prepared and anal yzed weekly. Measurenents of body

wei ght, food intake and general condition were recorded
weekly. Hematol ogi cal exami nations (white cell counts, red
cell counts, henpgl obins and hematocrits) were performed at
the term nation of the study. Mcroscopic exam nation of all
ti ssues was performed. Histopathol ogical

No effect reported at 10,000 ppm benzal dehyde in the diet of
rats.

(2) wvalid with restrictions

This study was perforned by the Food and Drug Adninistration
prior to the establishment of GLP and OECD. Data are
considered reliable.

rats were

(14)



date: 16-NOV-2001

5. Toxicity Substance I D: 100-52-7
Type: Sub-acute
Speci es: r at Sex: mal e
Strain: Gsbor ne- Mendel
Rout e of administration: oral feed
Exposure peri od: 27- 28 weeks
Frequency of treatment: daily
Post exposure period: None
Doses: 1, 000 ppm Actual dose: approximately 50 ng/ kg bw d
Control Group: ot her: basal diet
Met hod: ot her: Screening nethod used by U S. Food and Drug
Admi ni stration
Year: 1967
GLP: no
Test substance: as prescribed by 1.1 - 1.4
Remar k: Statistical evaluations: Not described
Resul t: Toxi ¢ response/ effects by dose level: No effects were

Test condition:

Concl usi on:

Rel i ability:

04- MAR- 2001

report ed.

Groups of 5 male and 5 femal e Osbor ne- Mendel
provi ded test substance in the diet at concentrations of 0
or 1,000 ppmfor 27-28 weeks. No vehicle was used. The diet
was prepared and anal yzed weekly. Measurenments of body

rats were

wei ght, food intake and general condition were recorded
weekly. Hematol ogi cal exami nations (white cell counts, red
cell counts, henogl obins and hematocrits) were performed at

the term nation of the study. Mcroscopic exam nation of all
ti ssues was performed. Histopathol ogical

No effect reported at 1,000 ppm benzal dehyde in the diet of
rats.

(2) wvalid with restrictions

This study was perforned by the Food and Drug Administration
prior to the establishment of GLP and OECD. Data are
considered reliable.

(15)



date: 16-NOV-2001

5. Toxicity Substance I D: 100-52-7
Type: Sub-acute
Speci es: r at Sex: mal e
Strain: other: Wite
Rout e of adm nistration: gavage
Exposure peri od: 8 weeks
Frequency of treatnment: alternate days
Post exposure period: None
Doses: 10 ng/rat on alternate days (approxinmately 20 ng/j kg
bw/ d) Actual dose: Approximtely 20 ng/ kg bw d
Control Group: ot her: Not descri bed
Met hod: ot her: 8-week gavage study
Year: 1967
GLP: no
Test substance: as prescribed by 1.1 - 1.4
Remar k: Statistical evaluations: Not described
Resul t: Toxi ¢ response/ effects by dose level: No hepatic enzyne

Test condition:

activity was reported.

Benzal dehyde was admi nistered orally to adult white rats at
doses of 10 ng diluted in 0.1 m of oil on alternate days
for a period of 8 weeks. Animals were killed and livers were

exam ned for biochem cal changes.

Reliability: (4) not assignable
Study translated fromforeign article with very limted
descri ption

11- MAR- 2001 (43)

Type: Sub-acute

Speci es: r at Sex: mal e

Strain: ot her: Wite

Rout e of admi ni stration: gavage

Exposure peri od: 12 weeks

Frequency of treatment: alternate days

Post exposure period: None

Doses: 10/rat on alternate days (approximately 20 ng/ kg bw d)

Actual dose: Approximtely 20 ng/ kg bw d
Control Group: other: not described
Met hod: ot her: 12-week gavage study
Year : 1967
GLP: no

Test substance: as prescribed by 1.1 - 1.4

Remar k: Statistical evaluations: Not described

Resul t: Toxi c response/effects by dose level: There were no effects

Test condition:

Reliability:

on growth, liver or adrenal gland weight.
Benzal dehyde was admi nistered orally to adult white rats at

doses of 10 ng diluted in 0.1 m of oil on alternate days
for a period of 12 weeks. 32 rats were divided into 4

groups, 2 of which were adm ni stered benzal dehyde in 2
different diet blends (18 or 8% casein). The other 2 groups
wer e not descri bed.

(4) not assignable



date: 16-NOV-2001

5. Toxicity Substance I D: 100-52-7
Study translated fromforeign article with very limted
descri ption.

11- MAR- 2001 (43)

Type: Sub-acute

Speci es: r at Sex: male

Strain: ot her: F344/N

Route of adm nistration: gavage

Exposure peri od: 16 days

Frequency of treatment: daily, 5 days/week

Post exposure period: No

Doses: 0, 100, 200, 400, 800, or 1,600 ng/kg bw d

Control Group: other: corn oil (vehicle)

Met hod: ot her: 16-day gavage study

Year : 1990
GLP: yes
Test substance: other TS

Remar k: Statistical evaluations: Yes. Mthodol ogy of Kaplan and
Mei er (1958), Cox (1972), and Tarone (1975).

Resul t: LOAEL: 800 ng/kg bw d
NOAEL: 400 ng/ kg bw d
Toxi c response/ effects by dose level: All high dose rats

di ed on day 2.
ng/ kg bw/ d dose group.
mal es and 11%in fenmal es) were reported in the
bw/ d dose group.

2 male and 2 female rats died in the 800
Decreased final body weights (14%in
800 ny/ kg

No ot her compound-rel ated effects were

report ed.

Test condition:

Groups of 5 male and 5 female rats were adm ni stered O,
200, 400, 800, or
by gavage,
wer e housed 5 per
i bitum

100,
1,600 ng benzal dehyde/ kg bw/ d in corn oil
5 days/week for a period of 16 days. Aninals
cage. Water and feed were avail able ad
Ani mal s were observed 2X per day, weighed on days

1 and 8 and necropsied at study termnation.

Test substance:
Concl usi on:

Benzal dehyde (99% purity)
Based on increased nortality,

the NOCEL was determ ned to be

400 ny/ kg bw day.

Reliability: (1)

valid w thout

restriction

NTP st udy

04- MAR- 2001

(31)



date: 16-NOV-2001

5. Toxicity Substance I D: 100-52-7
Type: Sub-acute
Speci es: r at Sex: mal e
Strain: ot her: F344/N
Rout e of adm nistration: gavage
Exposure peri od: 13 weeks
Frequency of treatnment: daily, 5 days/week
Post exposure period: No
Doses: 0, 50, 100, 200, 400, or 800 ng/kg bwd
Control Group: other: corn oil (vehicle)
Met hod: ot her: 13-week gavage study
Year : 1990
GLP: yes
Test substance: other TS
Remar k: Statistical evaluations: Yes. Mthodol ogy of Kaplan and

Meier (1958), Cox (1972), Mantel -Haenszel (1959), and
Tarone (1975). The Fisher exact/Cochran-Armitage trend
anal ysis was al so used.)

Resul t: LOAEL: 800 ng/ kg bwd
NOAEL: 400 ng/ kg bw d
Toxi c response/effects by dose level: At the highest dose

final nean body weight of nale rats was 26% | ower than
controls and 6/10 males and 3/10 femal es di ed before the
study ended. In addition, multiple histopathol ogical effects
were reported including: degeneration and necrosis of the
cerebellum necrosis of the neurons in the hippocanpus,
hyper pl asi a and/ or hyperkeratosis of the forestomach (with
mld to noderate thickening of the squampus epithelium
degeneration of the liver, necrosis of the liver (males
only), and degeneration or necrosis of the tubular
epitheliumin the kidney. No other conpound-rel ated effects
were reported. One female rat in the 400 ng/ kg bw day group
and one female control rat died.

Test condition: Groups of 10 male and 10 female rats were admi nistered O,
50, 100, 200, 400, or 800 ng benzal dehyde/ kg bw/ d in corn
oil by gavage, 5 days/week for a period of 13 weeks.
Ani mal s were housed 5 per cage. Water and feed were
available ad libitum Aninmals were observed 2X per day,
wei ghed on day 0, once per week and at term nation. Al
ani mal s were necropsi ed at study term nation and conplete
hi st opat hol ogi ¢ exami nati ons were conducted on controls, and
2 hi ghest dose groups.

Test substance: Benzal dehyde (99% purity)

Concl usi on: Based on the various |esions reported at 800 ng/ kg bw d, but
not at 400 ng/ kg bw d, doses selected for the 2-yr study
were 200 and 400 ng/ kg bw/ d.

Reliability: (1) wvalid without restriction
NTP st udy

04- MAR- 2001 (31)



date: 16-NOV-2001

5. Toxicity Substance I D: 100-52-7
Type: Sub-acute

Speci es: r at Sex: mal e
Strain: ot her: F344/N

Rout e of adm nistration: gavage

Exposure peri od:

up to 104 weeks

Frequency of treatnment: daily, 5 days/week
Post exposure period: No

Doses:
Control Group:

Met hod:
Year:
GLP:
Test substance:

Remar k:

Resul t:

Test condition:

Test substance:
Concl usi on

0, 200, or 400 ng/kg bw d
other: corn oil (vehicle)

ot her: Carcinogenicity assay
1990

yes

other TS

Statistical evaluations: Yes. Mthodol ogy of Kaplan and
Meier (1958), Cox (1972), Mantel -Haenszel (1959), and
Tarone (1975). The Fisher exact/ Cochran-Arnitage trend

anal ysis was al so used.

LOAEL: 400 ng/ kg bw d

NOAEL: 200 ng/ kg bw d

Toxi c response/effects by dose level: There was no effect
on body weights. Survival was significantly decreased in
the high-dose male group after day 373. No other effect on
survival was reported. In high-dose nales, hyperlasia and
adenomas of the exocrine pancreas were nmarginally increased
but the incidence of adenomas was within the range of

hi storical corn oil vehicle controls. There was a margina
increase in the incidence of malignant nesoteliomas of the
tuni ca vaginalis and/or peritoneumin treated nmaele rats;
however, since there was no significant increase in

hi gh-dose males relative to historical controls, the
mal i ghant nesot hel i omas were not considered related to
benzal dehyde treatnment. There was a positive trend for
nmononucl ear cell leukenmia in male rats thought to be due to
an increase in stage 1 | eukem a. The slight increases in
nmononucl ear cell |eukem a reported were not considered to be
related to benzal dehyde treatnent. 1In 2 females at the

hi ghest dose, squanous papillomas were reported but due to

| ack of acconpanyi ng hyperpl asia and conp

Groups of 50 male and 50 female rats were adnministered O,
200, or 400 ng benzal dehyde/ kg bw d in corn oil by gavage
5 days/week for a period of 2 years. Animals were housed 5
per cage. Water and feed were available ad |ibitum

Animal s were observed 2X per day, weighed on day 0, once per
week for the first 13 weeks, once per nonth for the

remai nder of the study and at termination. Al aninmals were
necropsied at study termination and conpl et e hi st opat hol ogi ¢
exam nati ons were conducted on controls, highest dose group
and on | ow-dose animals dying before study end.

Benzal dehyde (99% purity)

Under the conditions of the 2-yr gavage study, there was no
evi dence of carcinogenic activity of benzal dehyde for male
or female F344/N rats receiving 200 or 400 ng/ kg bw d.



date: 16-NOV-2001

5. Toxicity Substance | D: 100- 52-7
Reliability: (1) wvalid without restriction
NTP st udy

04- MAR- 2001 (31)
Type: Sub-acute
Speci es: r at Sex: male
Strain: ot her: F344/N
Route of adm nistration: gavage
Exposure peri od: 13 weeks
Frequency of treatment: daily, 5 days/week
Doses: 0, 50, 100, 200, 400, or 800 ng/kg bwd
Control Group: other: corn oil control (vehicle)
Met hod: other: 13-week toxicity study

Year : 1989

GLP: yes
Test substance: other TS
Remar k: Statistical evaluations: Yes. Mthodol ogy of Kaplan and

Mei er (1958), Cox (1972), Mantel -Haenszel (1959), and
Tarone (1975). The Fisher exact/Cochran-Armtage trend
anal ysis was al so used.

Resul t: NOAEL: 400 ng/ kg bw d
Toxi c response/ effects by dose |level: Benzyl al cohol
decreased survival (8 males and 2 fermal es died; half of the
deaths were a result of gavage error) and body weight (7% in
mal es and 5% in fermal es) at the highest dose tested (800
mg/ kg bw d). High-dose rats staggered, were lethargic, and
had | abored breathing. Five male rats al so had bl ood around
the nose and nouth. 1n addition, histopathologic
exam nation of high-dose rats revealed lesions in the brain
(necrosis of the dentate gyrus of the hi ppocanpus), skeleta
muscl e (necrosis-males only), thynus (congestion, henorrhage
and atrophy-nmal es only) and kidney (nephrosis-nmales only).
The renal |esions were non-specific and simlar to
age-rel ated renal disease.

Test condition: Groups of 10 male and 10 fermale rats were adninistered O,
50, 100, 200, 400, or 800 ng benzyl alcohol/kg bw d in corn
oil by gavage, 5 days/week for a period of 13 weeks
Animal s were housed 5 per cage and water and feed were
available ad libitum Animls were observed 2X per day,
wei ghed 1X/ week, and necropsied at study term nation.

Test substance: Benzal dehyde (data for netabolic precusor, benzyl al cohol)
Concl usi on: No adverse effects were produced at 400 ng/ kg bw d or | ower
Reliability: (1) wvalid without restriction

NTP st udy

10- JUL- 2001 (30)



dat e:

16- NOv-2001

5. Toxicity Substance I D: 100-52-7
Type: Sub-acute
Speci es: r at Sex: mal e
Strain: ot her: F344/ N
Rout e of adm nistration: gavage
Exposure period: 103 weeks
Frequency of treatnment: daily, 5 days/week
Doses: 0, 200, or 400 ng/kg bw d
Control G oup: other: corn oil control (vehicle)
Met hod: other: 2-year carcinogenicity study
Year : 1989
GLP: yes
Test substance: other TS

Remar k: Statistical evaluations: Yes. Mthodol ogy of Kaplan and
Meier (1958), Cox (1972), Mantel -Haenszel (1959), and
Tarone (1975). The Fisher exact/Cochran-Armtage trend
anal ysis was al so used.

The increase in the incidence of henorrhage and foreign
material in the lung of treated animals may have been
related to the gavage procedure particularly since there
a high rate of gavage-rel ated deaths (50%in fenmales).
Toxi ¢ response/ effects by dose |evel: Body weights were
compar able to controls and no conpound-rel ated clinica
signs were reported. Sial odacryoadenitis was diagnosed in
all groups. Survival was significantly decreased in

hi gh-dose femal es after week 50 (p=0.013) and in | ow-dose
femal es after week 71 (p=0.059). High-dose rats showed an

was

Resul t:

i ncreased incidence of cataracts and retinal atrophy
considered to be due to exposure to fluorescent light since
the cages were housed on the top 2 rows until the last 10
weeks of the study. In 4 high-dose males, epithelia
hyper pl asi a of the forestomach was observed. 1/19 | ow-dose
and 1/50 hi gh-dose nale rats had a squanmous cell papill ona.

In the lung, there was an increase in the incidence of
henorrhage and foreign material in treated rats dying before
study termination. In males, this was dose-rel ated and
included acute inflammtion in the nasal tract, henorrhage
in the larynx, and edema in the lungs. In females, the

i nci dence of anterior pituitary gland neopl asns (adenonas
and conbi ned adenomas or carci nonmas) decreased w

Groups of 50 male and 50 fermale rats were adninistered O,
200, or 400 ng benzyl alcohol/kg bw/ d in corn oil by gavage,
5 days/week for a period of 103 weeks. Aninmals were housed
5 per cage and water and feed were available ad |ibitum

Ani mal s were observed 2X per day, weighed 1X/ week for the
first 13 weeks and nmonthly thereafter. Al aninmals were
necropsied at study termination and conpl ete histopatholic
exam nations were conducted on controls, highest dose group
and on | ow-dose animals dying through nonth 21 of study.
Benzal dehyde (data for netabolic precusor, benzyl al cohol)
The NTP concl uded that benzyl al cohol produced “no evidence
of carcinogenic activity” in this study.

(1) wvalid without restriction

Test condition:

Test substance:
Concl usi on

Reliability:



date: 16-NOV-2001

5. Toxicity Substance I D: 100-52-7
NTP st udy

10-JUL- 2001 (30)

Type: Sub-acute

Speci es: r at Sex: mal e

Strain: ot her: F344/ N

Rout e of admi nistration: gavage

Exposure peri od: 16 days

Frequency of treatnment: daily, 5 days/week

Doses: 0, 125, 250, 500, 1,000 or 2,000 ng/kg bw d

Control Group: other: corn oil control (vehicle)

Met hod: other: 16-day toxicity study

Year: 1989
GLP: yes

Test substance: other TS

Remar k: Statistical evaluations: Yes. Methodol ogy of Kaplan and
Mei er (1958), Cox (1972), and Tarone (1975).

Resul t: NOQAEL: 500 ng/ kg bw d

Test condition:

Test substance:
Concl usi on:

Rel i ability:

10-JUL- 2001

Toxic response/ effects by dose level: The 125 ng/kg bw/ d
dose was prepared at 10-fold too high on days 8 and 9. Al
hi gh dose animals died by day 2. Two nale and 3 fenale rats
died in the 1,000 nmg/ kg bw/ d group. Decreased final nean
body weight (18%in nales) was reported in the 1,000 ng/kg
bw/ d group. At the 2 highest doses, |ethargy was reported
and rats had bl ood around the nputh and nose, subcutaneous
henmorrhages, and blood in the urinary and gastrointestinal

tracts. Rough coats were reported at 250 ng/kg bw/ d in
femal es, 500 nmg/ kg bw d in both sexes, and 1,000 ng/ kg bw d
in mal es. No histol ogical findings were reported.

Groups of 5 nale and 5 fenale rats were adninistered O,
250, 500, 1,000 or 2,000 ng benzyl alcohol/kg bw d in corn
oil by gavage, 5 days/week for a period of 16 days. Aninals
were housed 5 per cage and water and feed were avail able ad
libitum Aninals were observed 2X per day, wei ghed 1X/ week,
and necropsied at study term nation.

Benzal dehyde (data for netabolic precusor, benzyl al cohol)
Based on increased nortality, the NOAEL was deternmined to be
500 ng/ kg bw d.
(1) wvalid wthout
NTP st udy

125,

restriction

(30)



date: 16-NOV-2001

5. Toxicity Substance I D: 100-52-7
Type: Sub-acute

Speci es: r at Sex: mal e
Strain: Sprague- Daw ey

Route of admi nistration: other: inhalation

Exposure peri od:

14 days

Frequency of treatment: 6 hours/day
Post exposure period: up to 72 hours

Doses:
Control Group:

Met hod:
Year:
GLP:
Test substance:

Remar k:

Resul t:

Test condition:

Test substance:
Concl usi on

500, 750, or 1,000 ppm
other: filtered air

ot her: 14-day inhal ation study
1991

no

other TS

Statistical evaluations: Yes. Results anal yzed using
Duncan's multi ple range test and a nodified | east
significant difference procedure. Differences between groups
determined with Student's t-test.

The aut hors suggested that the reported goblet cel

net apl asi a corresponded to a “mld form of adaptation during
the recovery period followi ng the inhalation exposure to
benzal dehyde”

LOAEL: 500 ppm

Toxi c response/ effects by dose level: In the first week, 10
females and 1 male fromthe 1,000 ppm group and 1 female
fromthe 750 ppm group died. Two nore fermal es were nori bund
in the second week. At all exposure groups, a mld
irritation of the nmucosa was reported with effects on the
central nervous systemincluding trenmors, hypotherm a,
reduced breathing rates and decreased notor activity. At
1,000 ppm henogl obin and hematocrit counts were decreased
in both sexes. Red blood cells also were decreased in

hi gh-dose females. A dose-related increase in nonocytes was
observed in females. Also in fenmales, significant changes
in total protein, albumn fraction, and serum cholinesterase
were reported. Aspartate ami notransferase was significantly
i ncreased at all exposures in both males and fenmales. In
mal es, goblet cell metaplasia (largely confined to the
respiratory epitheliumlining the nasal septum was
reported; however the incidence and severity were simlar in
all treatnment groups. There was no change in females.

G oups of 14 male and 14 femal e Sprague-Dawl ey rats were
exposed to 500, 750, or 1,000 ppm benzal dehyde, 6 hours/day
for 14 consecutive days in 2.5 nB chanbers with an air flow
rate of 500 L/mn (Lahamet al., 1991). Body wei ghts were
recorded after day 2, 8 and 14. At necropsy, blood sanples
were col lected for hematol ogi cal and bi ocheni cal anal yses,
and gross pathol ogi cal and hi st opat hol ogi cal exam nati ons
wer e conduct ed.

Benzal dehyde (98% purity)

A NOAEL coul d not be determ ned, but the authors concluded
that typical human exposure levels are so small (5.3-22.5
ppb) that they should not be considered hazardous.



date: 16-NOV-2001

5. Toxicity Substance I D: 100-52-7

Reliability: (1) wvalid without restriction
Al t hough it was not reported whether this study was
conducted under GLP, it was well reported and conducted by
the Canadi an Health Protecti on Branch. The data are
consi dered reliable.

11- MAR- 2001 (24)

Type: Sub-acute

Speci es: mouse Sex: male

Strain: other: Wite

Rout e of admi nistration: gavage

Exposure peri od: 3 nont hs

Frequency of treatnent: daily

Post exposure peri od: Not reported

Doses: 80 ng/ kg bw d

Control Group: other: not reported

Met hod: other: 3-nonth gavage study

Year : 1970
GLP: no

Test substance: other TS

Remar k: Statistical evaluations: Not described
The reduced body wei ght gain was reported not to be due to
reduced feed intake, but it may have been due to stress
factors such as food restriction, |ow tenperature, sw mm ng
test, centrifugation, carbon tetrachlori de detoxication test
or kidney function testing.

Resul t: Toxi c response/effects by dose level: Weight gain of the

Test condition:

Test substance:
Reliability:

12- MAR- 2001

treated animals was reduced conpared to control aninals.
Groups of 50 nmale and 50 fenale crossbred white mce (strain
not specified) were adm nistered 80 ng benzoic acid/ kg bw d
by oral intubation for 3 nonths.
Benzal dehyde (data for structurally related benzoic acid)
(4) not assignable
Very limted description of study and results.

(41)



5. Toxicity

date: 16-NOV-2001

Subst ance I D: 100-52-7

Type:
Speci es:
Strain:

Rout e of admi nistration:
Exposur e peri od:
Frequency of treatnent:

Sub-acut e

nouse Sex: nale
B6C3F1

gavage

16 days

daily, 5 days/week

Post exposure period: No

Doses:
Control Group:

Met hod:
Year:
GLP:

Test substance:

Remar k:

Resul t:

Test condition:

Test substance:

Concl usi on
Reliability:

04- MAR- 2001

0, 200, 400, 800, 1,600, or 3,200 ng/kg bwd
ot her: yes-vehicle

ot her: 16-day gavage study
1990

yes

ot her TS

Statistical evaluations: Yes. Mthodol ogy of Kaplan and
Mei er (1958), Cox (1972), and Tarone (1975).

LOAEL: 800 ng/ kg bw d

NOAEL: 400 ng/ kg bw d

Toxi c response/effects by dose level: All mce in the 2
hi ghest dose groups died by day 3. One nmle receiving 800
ng/ kg bw/d died on day 10. No ot her conpound rel ated
effects were reported.

Groups of 5 nale and 5 female nice were adnministered O,
200, 400, 800, 1,600, or 3,200 ng benzal dehyde/ kg bw/ d in
corn oil by gavage, 5 days/week for a period of 16 days.
Animal s were housed 5 per cage. Water and feed were
available ad libitum Aninals were observed 2X per day,
wei ghed on days 1 and 8 and necropsed at study term nation.
Benzal dehyde (99% purity)

Based on increased nortality, the NOEL was determned to be

400 ng/ kg bw day.
(1) wvalid without restriction
NTP st udy



5. Toxicity

date: 16-NOV-2001
Subst ance I D: 100-52-7

Type:
Speci es:
Strain:

Rout e of admi nistration:
Exposure peri od:
Frequency of treatnent:

Sub-acut e

nouse Sex: nale
B6C3F1

gavage

13 weeks

daily, 5 days/week

Post exposure period: No

Doses:
Control Group:

Met hod:
Year:
GLP:

Test substance:

Remar k:

Resul t:

Test condition:

Test substance:

Concl usi on:

Reliability:

04- MAR- 2001

0, 75, 150, 300, 600, or1,200 ng/kg bwd
ot her: yes-vehicle

ot her: 13-week gavage study
1990

yes

other TS

Statistical evaluations: Yes. Mthodol ogy of Kaplan and
Meier (1958), Cox (1972), Mantel -Haenszel (1959), and
Tarone (1975). The Fisher exact/Cochran-Arnitage trend
anal ysis was al so used.
LOAEL: 600 ng/ kg bwd
NOAEL: 300 ng/ kg bw d
Toxi c response/effects by dose level: At the highest dose
9/10 mal es and 1/10 femal es died. At 600 ng/ kg bw d, the
final nean body wei ght of nales was 9% | ower than controls.
Mld to noderate renal tubule degeneration occurred in al
mal es in the high-dose group and in 1/10 males in the 600
ng/ kg bw/ d group. No other conpound rel ated effects were
report ed.
G oups of 10 male and 10 fenmle mce were adnini stered0, 75
150, 300, 600, or 1,200 ng benzal dehyde/ kg bw/ d in corn oi
by gavage, 5 days/week for a period of 13 weeks. Aninels
were housed 5 per cage. Water and feed were available ad
libitum Aninmals were observed 2X per day, weighed on day
0, once per week, and at the end of the study. Al animals
wer e necropsied at study term nation and conpl ete
hi st opat hol ogi ¢ examni nati ons were conducted on controls, and
2 highest dose groups
Benzal dehyde (99% purity)
Based on the mld renal |esions and depressed body wei ght
gain, the doses selected for the 2-yr study were 300 and 600
ng/ kg bw d.
(1) wvalid without restriction
NTP st udy

(31)



dat e:

16- NOv-2001

5. Toxicity Substance I D: 100-52-7
Type: Sub-acute
Speci es: nouse Sex: mal e
Strain: B6C3F1
Rout e of adm nistration: gavage
Exposure peri od: 103 weeks
Frequency of treatment: daily 5 days/week
Post exposure period: No
Doses: 0, 300, or 600 ng/kg bwd
Control Group: other: corn oil (vehicle)
Met hod: ot her: Carcinogenicity assay
Year : 1990
GLP: yes
Test substance: other TS
Remar k: Statistical evaluations: Yes. Mthodol ogy of Kaplan and
Meier (1958), Cox (1972), Mantel -Haenszel (1959), and
Tarone (1975). The Fisher exact/ Cochran-Arnitage trend
anal ysis was al so used.
Resul t: Toxi c response/ effects by dose level: There was no effect

Test condition:

Test substance:

Concl usi on

Reliability:

04- MAR- 2001

on body weight gain or survival. Focal hyperplasia
characterized by increased thickness of the stratified
squanous epithelium and squanmous cell papill omas of the
forestomach (male: control 1/50; |ow dose, 2/50; high dose
5/50; fermale: control, 0/50; |ow dose, 5/50; high dose 6/50)
were increased in treated ani mals.

G oups of 50 male and 50 fermale nmice were adninistered O,
300, or 600 ng benzal dehyde/ kg bw d in corn oil by gavage,
5 days/week for a period of 103 weeks. Aninmals were housed

5 per cage. Water and feed were available ad Iibitum
Ani mal s were observed 2X per day, weighed on day 0, once per
week for the first 13 weeks, once per nonth for the

remai nder of the study and at termination. Al aninmals were
necropsied at study termination and conpl ete hi st opat hol ogi ¢
exam nations were conducted on controls, highest dose group
and on | ow-dose animals dying before study end.

Benzal dehyde (99% purity)

Under the condiitions of the 2-yr gavage study, there was
sonme evidence fo carcinogenic activity of benzal dehyde for
mal e or femal e B6C3F1 mice, as indicated by increased

i nci dences of squanmous cell papilloms and hyperpl asi a of
the forestomach
(1) wvalid without
NTP st udy

restriction

(31)



date: 16-NOV-2001

5. Toxicity Substance I D: 100-52-7
Type: Sub-acute

Speci es: nouse Sex: mal e
Strain: B6C3F1

Rout e of adm nistration: gavage

Exposure peri od: 16 days

Frequency of treatnent:

Doses:
Control G oup:

Met hod:
Year :
GLP:

Test substance:

Remar k:

Resul t:

Test condition:

Test substance:

Concl usi on:
Reliability:

10-JUL- 2001

daily, 5 days/week
0, 125, 250, 500, 1,000 or 2,000 ng/kg bwd
other: corn oil control (vehicle)

other: 16-day toxicity study
1989

yes

other TS

Statistical evaluations: Yes. Mthodol ogy of Kaplan and

Mei er (1958), Cox (1972), and Tarone (1975).

NOAEL: 500 ng/ kg bw d

Toxi c response/ effects by dose level: The 125 ng/kg bw d
dose was prepared at 10-fold too high on days 8 and 9. Al
hi gh dose animals died by day 1. One nale and 2 fenmale mce
died in the 1,000 ng/ kg bw d group. Llethargy and rough
coat were reported in males at the 3 highest doses and in
femal es at the 2 highest doses. No histol ogical findings
were reported

Groups of 5 nale and 5 fenale m ce were admnistered 0, 125,
250, 500, 1,000 or 2,000 ng benzyl al cohol/kg bw/ d in corn
oil by gavage, 5 days/week for a period of 16 days. Aninals
were housed 5 per cage and water and feed were avail abl e ad
libitum Animals were observed 2X per day, weighed 1X week
and necropsied at study term nation.

Benzal dehyde (data for netabolic precusor, benzyl al cohol)
Based on increased nortality, the NOAEL was deternined to be
500 ng/ kg bw d.

(1) wvalid without restriction

NTP st udy

(30)



date: 16-NOV-2001

5. Toxicity Substance I D: 100-52-7
Type: Sub-acute

Speci es: nouse Sex: mal e
Strain: B6C3F1

Rout e of adm nistration: gavage

Exposure peri od:

13 weeks

Frequency of treatnment: daily, 5 days/week

Doses:
Control G oup:

Met hod:
Year :
GLP:

Test substance:

Remar k:

Resul t:

Test condition:

Test substance:

Concl usi on
Reliability:

10-JUL- 2001

0, 50, 100, 200, 400, or 800 ng/kg bwd
other: corn oil control (vehicle)

other: 13-week toxicity study
1989

yes

other TS

Statistical evaluations: Yes. Mthodol ogy of Kaplan and
Meier (1958), Cox (1972), Mantel -Haenszel (1959), and
Tarone (1975). The Fisher exact/Cochran-Armtage trend

anal ysis was al so used.

NOAEL: 400 mg/ kg bw d (m); 200 nmg/kg bw d (f)

Toxi c response/ effects by dose level: Deaths occurred in
all treatnent groups, but with the exception of one

hi gh-dose female, all were judged to be due to gavage error
Benzyl al cohol produced slight decreases in body wei ght of
5 and 8% in femal es at 400 and 800 ny/ kg bw d, respectively.
At the highest dose |level, staggering was seen in both male
and female mce during the first 2 weeks of the study. Al
groups were reported to show chronic interstitial pneunpnia
related to a Sendai infection. No conpound-related

hi st opat hol ogy was reported

Groups of 10 male and 10 female mice were adnministered O,
50, 100, 200, 400, or 800 nmg benzyl alcohol/kg bw/ d in corn
oi |l by gavage, 5 days/week for a period of 13 weeks.

Ani mal s were housed 5 per cage and water and feed were
available ad libitum Aninmals were observed 2X per day,

wei ghed 1X/week, and necropsied at study term nation.

Benzal dehyde (data for netabolic precusor, benzyl al cohol)
No adverse effects were produced at 200 ng/ kg bw d or | ower
in femal es and 400 nmg/ kg bw d or | ower in nmales.

(1) wvalid without restriction

NTP st udy

(30)



date: 16-NOV-2001

5. Toxicity Substance I D: 100-52-7
Type: Sub-acute

Speci es: nouse Sex: mal e
Strain: B6C3F1

Rout e of adm nistration: gavage

Exposure peri od:

103 weeks

Frequency of treatnment: daily, 5 days/week

Doses:
Control G oup:

Met hod:
Year :
GLP:

Test substance:

Remar k:

Result :

Test condition:

0, 100, or 200 ng/kg bw d
other: corn oil control (vehicle)

other: 2-year carcinogenicity study
1989

yes

other TS

During week 80 for a period of 4 days, the nmice were
accidently adm nistered 375 or 750 ng al pha- methyl benzyl

al cohol / kg bw/ d i nstead of 100 or 200 ng benzyl al cohol/kg
bw d. This error did not appear to cause any adverse
effects. The increased incidence of corpora anylacea in the
brain was not statistically significant and is a conmmon,
spont aneously occurring lesion. Although there was a slight
increase in the incidence of adrenal cortex adenomas in

hi gh-dose nmal es, the NTP considered the incidence to be
within the historical range and not conpound rel ated. The
i ncreased incidence of lung congestion and foreign materia
may have been due to the gavage procedure

Statistical evaluations: Yes. Methodol ogy of Kaplan and

Mei er (1958), Cox (1972), Mantel -Haenszel (1959), and
Tarone (1975). The Fisher exact/ Cochran-Arnitage trend

anal ysis was al so used.

Toxi c response/effects by dose level: Body weights were
conparable to controls and no conpound-rel ated clinica
signs were reported. After week 74, the survival of contro
femal es was significantly decreased conpared to the

hi gh-dose fermal es. No other effects on survival were noted.
In the brain, an non-statistically significant increased

i nci dence of corpora amylacea was reported in high-dose
animals (in nales, 15/49, 21/48, and 22/50 and in fenal es,
14/ 50, 15/48, and 25/50 for control, 100 and 200 ng/ kg bw d
groups, respectively). Mle mce in the high-dose group
showed a slight increase (P=0.044) in the incidence of
adrenal cortex adenonms. In mal es, the incidence of

Har deri an gl and adenonmas tended to decrease wi th increasing
dose. Also, lung congestion occurred with a
non-statistically significant increased incidence in

hi gh-dose males. Simlarly, the incidence of foreign
material in the lung was increased in | ow dose mce

Groups of 50 male and 50 fermale mice were adninistered O,
100, or 200 ng benzyl alcohol/kg bw d in corn oil by gavage,
5 days/week for a period of 103 weeks. Aninmals were housed
5 per cage and water and feed were available ad |ibitum

Ani mal s were observed 2X per day, weighed 1X/ week for the
first 13 weeks and nonthly thereafter. Al aninmals were
necropsi ed at study term nation and conpl ete histopatholic



date: 16-NOV-2001
5. Toxicity Substance I D: 100-52-7

exam nations were conducted on controls, highest dose group
and on | ow-dose ani mals dying through month 21 of study.

Test substance: Benzal dehyde (data for netabolic precusor, benzyl al cohol)
Concl usi on: The NTP concl uded that benzyl al cohol produced “no evidence
of carcinogenic activity” in this study.
Reliability: (1) wvalid without restriction
NTP st udy
10-JUL- 2001 (30)

5.5 Genetic Toxicity 'in Vitro'

Type: Si ster chromatid exchange assay

System of testing: non bacterial Chinese hanmster ovary cells
Concentration: 5-160 ug/ M (w thout S9); 160-1600 ug/m (with S9)
Cytotoxi ¢ Concentration: not reported

Met abol i c activation: wi th and wit hout

Resul t: positive

Met hod: other: Sister chromatid exchange (Galloway et al., 1985)

Li near regression analysis was used to test trend. A 20%
absol ute increase over the control, at each dose, was
consi dered to be significant.

Year : 1987
GLP: no
Test substance: as prescribed by 1.1 - 1.4
Remar k: The induction of sister chromatid exchanges was positive
wi t hout S9 and weakly positive with S9.
Resul t: Benzal dehyde i nduced sister chromatid exchanges with and
wi t hout netabolic activation
Test condition: Chemi cal treatnent periods were approxinmately 25 hours

wi thout S9 (after 2 hours of test chemical exposure
5- bronodeoxyuri di ne was added) and 2 hours with S9 (after
whi ch 5- br onbdexoyuri di ne was added). After treatnent
with hypotonic KCl, cells were fixed, stained and exani ned
with fluorescent mcroscopy. 50 cells per dose were scored
from the three highest concentrations when sufficient M
cells were available, fromthe control groups.
Met abol i c activation: with and without rat |iver mnicrosone
fraction S9 and cofactors

Concl usi on: Benzal dehyde was an i nducer of sister chromatid exchanges,
but the effect was weak in the presence of metabolic
activation.

Reliability: (1) wvalid without restriction
Assay was conducted by standard met hodol ogy and published in
a peer reviewed journal

01- APR-2001 (13)



5. Toxicity

date: 16-NOV-2001
Subst ance I D: 100-52-7

Type:

System of testing:

Concentration:

Anes test
bacterial Sal nonella typhimurium TA100, TA102, TA104
not reported

Cytotoxi ¢ Concentration: not reported

Met abol i ¢ activati on: with
Resul t: positive
Met hod: other: Anes assay The data were eval uated usi ng Wahr endorf
ranki ng and Dunnett's t-test.
Year : 1992
GLP: no

Test substance:

Resul t:

Test condition:

Concl usi on:

Reliability:
15- MAY- 2001
Type:

System of testing:

Concentration:

Cyt ot oxi ¢ Concentr
Met abol i c acti vat

Resul t:

Met hod:

Year :
GLP:

Test substance:

Resul t:

Test condition:

Concl usi on:

as prescribed by 1.1 - 1.4

Benzal dehyde was non nutagenic with or without S9 in al

Sal monel | a strains tested.

Cells were tested with and w thout S9.

Met abolic activation: rat liver mcrosone fraction S9 from
Arocl or induced F344 rats and B6C3Fl1 mce

Benzal dehyde was non nut ageni c.

(2) wvalid with restrictions

Data from abstract only but nethod appears to be standard
and results are consistent with chem cal structure and ot her
results.

(8)

Mouse | ynphoma assay
non bacterial L5178Y nmouse |ynphoma cell |ine
Trial #1: 0, 50, 100, 200, 400 or 800 ug/m; Trial #2
0, 80, 160, 320, 480, or 640 ug/n
ation: 640 ug/m
on: with
positive

other: Muse |ynphoma assay The data were eval uated using the

dose-trend test (Barlow et al., 1972) and a variance of
anal ysis of pair-w se conparisons.

1991

no

as prescribed by 1.1 - 1.4

Benzal dehyde significantly increased nmutant fractions in
both experiments without S9 but at concentrations close to
cytotoxic |evels. The | owest -observed- effective dose
(LOED) was 400 ug/m and concentrations of 640 ug/m were
| et hal .

DMSO was used as the solvent and control (4 cultures).

Met hanesul phonate at 15 ug/m was used as the positive
control (2 cultures). Four cultures for each concentration
were prepared. Col onies were counted using an aut omated
counter. If relative growth and/or cloning efficiency did
not neet the predetermned quality control criteria, then
the culture was rejected

Met abol ic activation: rat |iver mcrosone fraction S9
Benzal dehyde increased nutant fractions but only at



date: 16-NOV-2001

5. Toxicity Substance I D: 100-52-7
concentrations nearing lethal |evels.
Reliability: (1) wvalid without restriction
NTP st udy
01- APR- 2001 (26)
Type: ot her: cl astogeni c assay

System of testing: non bacterial Chinese hanster ovary cells
Concentration: 50 nM
Cytotoxi ¢ Concentration: not reported

Met abol i c activation: with

Resul t: positive

Met hod: ot her: Chronsonal aberrations Chi square test
Year : 1982
GLP: no

Test substance: other TS

Resul t: Benzal dehyde produced a significant difference in
chronosomal aberrations conpared to the vehicle contro
(p<0.001).
DMSO was used as the solvent and control. Cells were exposed
to the flavoring agent for 24 hours and then incubated
anot her 24 hours without the flavor after which the cells
were treated with colchicine for 2-3 hours. Cells were
stai ned using G ensa staining nethod. The scoring of about
200 net aphase spreads, containing 20-26 chronpbsones was used
to cal cul ate the percentage of chronopsomal aberrations.
Met abol ic activation: rat |iver mcrosone fraction S9
Test substance: Benzal dehyde (90-95% purity)
Concl usi on: Benzal dehyde i nduced chronpbsomal aberrati ons.
Reliability: (2) wvalid with restrictions
Assay was conducted by standard nethodol ogy and published in
a peer reviewed journal. Tabulated results.
02- APR- 2001 (23)

Test condition:

Si ster chromatid exchange assay
System of testing: non bacterial Human | ynphocytes
Concentration: 0-2.0 mM

Cytotoxic Concentration: not reported

Type:

Met abol i c activation: with
Resul t: positive
Met hod: other: Sister chromatid exchange (Jansson et al., 1986) The

data were anal yzed using linear regression by |east squares
and significance was tested at p<0.05, 0.01, and 0.001.

Year: 1988
GLP: no
Test substance: other TS

Resul t:

Test condition:

Statisticially significant increase in sister chromatid
exchanges (p<0.01) as conpared to the vehicle control. The
regression coefficient was 4.0 SCE/ cel |/ mM

DMSO and et hanol were used as solvents and negative
controls. The positive control used was styrene-7,8-oxi de.



5. Toxicity

date: 16-NOV-2001
Subst ance I D: 100-52-7

Test substance:

Concl usi on

Reliability:
04-JAN- 2001
Type:

System of testing:

Concentration

After

with colchicine (50 ng/m for
(0.075 M for
(not specified),

an exposure of 88 hours, the |ynphocytes were treated
2 hours) and hypotonic KC
5-10 m nutes). For each concentration tested

25 nmet aphases fromone culture were

anal ysed.

Met abol i ¢ acti vati on:

Phyt ohemaggl ut i ni n-sti nul at ed

Benzal dehyde (98% purity)

Benzal dehyde i nduced si ster

assay.

(1) valid without

Assay

a peer

Cytotoxi ¢ Concentration:
Met abol i ¢ activati on:

Resul t:

Met hod:
Year :
GLP:

Test substance:

Resul t:

Test condition:

Concl usi on

Reliability:

30- MAR- 2001

cel

ot her:
1989

chromati d exchanges in this

restriction

was conducted by standard nethodol ogy and published in
revi ewed j our nal

(21)

Si ster chromatid exchange assay

non bacterial Chinese hanster K-1 ovary cells (ATCC)
0, 3.3, 10, 33.3, 100, 333, or 1000 uM

1000 uM

with

positive

Sister chromatid exchange Student's t-test

no data

as prescribed by 1.1 -

Benzal dehyde di d not
concentrations up to 333 uM

1.4

i nduce sister chromati d exchanges at
The hi ghest concentration was

reported to be cytotoxic.

Chi nese hanster
21 hours and then cells were exposed to benzal dehyde for 1
cycle followed by addition of 5-bronodeoxyuridine 2

cycles prior to fixation.
wer e anal yzed for

cell

ovary cells were exposed to mtonycin C for

Fifty nmetaphases per culture

sister chromati d exchanges with and

wi thout treatnent with mtonycin C for SCE induction.

Met abol i ¢ activation

m tomycin C (induction of SCEs)

Benzal dehyde was not an inducer of sister chromatid

exchanges in this assay.
(2) wvalid with restrictions

Publ i shed in peer
protoco

revi ew journal but
and tabul ated results.

limted description of

(40)



date: 16-NOV-2001

5. Toxicity Substance I D: 100-52-7
Type: Ames test
System of testing: bacterial Sal nonella typhimrium TA1535, TA1537, TA98,
TA100
Concentration: 3 umol / pl ate
Cytotoxic Concentration: not reported
Met abol i c activation: wi th and wit hout
Resul t: positive
Met hod: ot her: Anmes assay
Year : 1980
GLP: no
Test substance: as prescribed by 1.1 - 1.4
Remar k: Spot tests are less sensitive than quantitative experinents.

Also, the results fromstrain TAL00 are difficult to
interpret because the high growth background (150-200
col onies per plate); however, spot tests provide a good
"screening" nethod for |arge nunbers of chem cals.

Resul t: Benzal dehyde produced a negative response in this assay.

Test condition: For each experinent viable count was determ ned, the nunber
of spontaneous revertants was neasured, the presence of the
rfa-mutation was determ ned by crystal violet inhibition,
the presence of the plasmid pKM 101 in strains TA98 and
TA100 was determ ned by resistance to anmpicillin, and the
response to positive controls N nethyl-N-nitrosoquanidin
(wi t hout netabolic activation) and 2-am noanthracene (with
activation) was determ ned. Spectroscopic-grade ethanol was
used as the solvent. The test substance was tested at 3
unol / plate in TA98, TA100, TA1535, and TA1537 with or
without S9. If there was no background | awn of bacteri a,
the tests were redone using |ower concentrations. Uncertain
results pronpted the conduction of the tests at 4
concentration levels (0.03, 0.3, 3 and 30 unol/plate).

Met abol i c activation: with and without rat |iver mcrosone
fraction S9 from Aroclor induced rats

Concl usi on: Benzal dehyde is non-nutagenic in the Ames assay using
Sal monel | a typhi nuri um strai ns TA98, TA100, TA1535, and
TA1537 with or w thout S9.

Reliability: (1) wvalid without restriction
Study is published in a peer reviewed journal with adequate
description and foll ows standard procedures.

30- MAR- 2001 (9)



date: 16-NOV-2001

5. Toxicity Substance I D: 100-52-7

Type: Ames test

System of testing: bacterial Sal monella typhimurium TA100, TA1535, TA1537
and TA98

Concentration:

0, 100, 333, 1,000, 3,333, 5,000 or 6,666 ug/plate for
all tester strains

Cytotoxic Concentration: 3,333 ug/plate for TA100, 6,666 ug/plate for TA1535,

TA1537, and TA98

Met abol i ¢ activation: with

Resul t: positive

Met hod: other: Anmes assay (Haworth et al., 1983)
Year: 1989
GLP: yes

Test substance: other TS

Resul t:

Test condition:

Test substance:

Concl usi on

Reliability:
08-JUL-2001
Type:

System of testing:

Concentration

Cyt ot oxi ¢ Concentr
Met abol i ¢ acti vat

Resul t:

Met hod:
Year :
GLP:

Test substance:

Resul t:

Test condition:

Concl usi on
Reliability:

Benzyl al cohol produced negative results in all tester
strains.
Benzyl al cohol was tested in duplicate with and wi thout
nmet abolic activiation. Positive controls used were
2- am noant hracene, 4-nitro-o-phenyl enedi am ne, sodi um azi de,
and 9- am noacri di ne.
Met abolic activation: S9 from Aroclor 1254-i nduced nal e
Syrian hanster or nmale SD rat |iver
Benzal dehyde (data on metabolic precursor, benzyl al cohol)
Benzyl al cohol was non nutagenic in this assay.
(1) wvalid without restriction
NTP st udy

(32)

Anes test
bacterial Sal nonella typhinmurium TA1535, TA1537,
TA1538, TA98, TA100
37500 ug/plate
ation: not reported
on: with and wi t hout
positive

ot her: Ames assay Not reported
1989

no

as prescribed by 1.1 - 1.4

Benzal dehyde was inactive in the Anes assay using Sal nonell a
typhi murium TA1535, TA1537, TA1538, TA98, TA100 with or

wi t hout S9 activati on.

Fol I owi ng 2 days of incubation at 37 C, revertant col onies
were counted el ectronically.

Met abol i c activation: with and without rat |iver microsonme
fraction S9 from Arocl or induced rats

Benzal dehyde was non-nmutagenic in this assay.

(2) wvalid with restrictions

Assay was conducted by standard met hodol ogy, but there was
limted description of the study and the results were

t abul at ed.



5. Toxicity

date: 16-NOV-2001
Subst ance I D: 100-52-7

30- MAR- 2001

Type:

System of testing:

Concentration:

(18)

Unschedul ed DNA synt hesi s

rat hepatocyte Rat hepatocyte (Fischer and
Spr ague- Dawl ey)

251 ug/m

Cyt ot oxi ¢ Concentration: not reported

Met abol i ¢ activation:

Resul t:

Met hod:

Year :
GLP:

Test substance:

Resul t:

Test condition:

Concl usi on

Reliability:
01- APR- 2001
Type:

System of testing:

Concentration

no data
positive

ot her: Unschedul ed DNA synthesis (WIlIliams, 1977, 1980 and
Butterworth et al., 1987) Not reported

1989

no

as prescribed by 1.1 - 1.4

Benzal dehyde treatnment did not increase UDS conpared to
controls

Rat hepatocytes were incubated in culture dishes for 18-20
hours with benzal dehyde. Concurrent cell counting or
nmeasur enent of LDH rel ease was used to determine relative
cell survival. UDS was neasured by electronically counting
nucl ear grains and cal cul ating the net nuclear grain count
(NNG. At each test concentration, 75-150 cells were

anal yzed. An increase in NNG of "at |east 6 grains per

nucl eus above the concurrent solvent control value and/or an
increase in the percent of nuclei having 6 or nore net
grains to at |east 10% above the concurrent negative
control"™ was considered a positive UDS response

Benzal dehyde was not genotoxic in this assay.

(2) wvalid with restrictions

Assay was conducted by standard nethodol ogy, but there was
limted description of the study and the results were

t abul at ed.

(19)

Mouse | ynphoma assay

non bacterial L5178Y nouse |ynphoma cell line
12.5-800 nl /m (with and wi thout S9), 25-600 nl/m
(wi thout S9), 400-600 nl/m (with S9)

Cyt ot oxi ¢ Concentration: not reported

Met abol i ¢ activation:

Resul t:

Vet hod:
Year:
GLP:

Test substance:

Resul t:

Test condition:

wi th and without
negative

ot her: Mouse | ynphoma assay (Clive et al., 1979) Not reported
1989

no
as prescribed by 1.1 - 1.4

No i ncrease in mutagenesis (as conpared to the negative
controls) except at 400-600 nl/m (with S9) where a 2.8-5.2
fold increase was observed

Cells were exposed to benzal dehyde for 4 hours, washed,
i ncubated for 48 hours and then cloned. After 10-14 days,



5. Toxicity

date: 16-NOV-2001
Subst ance I D: 100-52-7

Concl usi on

Reliability:
01- APR- 2001
Type:

System of testing:
Concentration

colonies were automatically counted. The ratio of mutant to
vi abl e col oni es cloned w thout selective nedium was
considered to be the nmutant frequency.
Met abol i c activation: with and without rat |iver microsonme
fraction S9 and cofactors
Al t hough benzal dehye produced an increase in nutagenic
activity at concentrations ranging from400-600 nl/m (with
S9), no change in nmutagenic activity was reported at the
ot her concentration ranges (12.5-800 and 25-600 nl/nl) that
al so cover the range reportedly showi ng an effect. Wthout
further detail regarding the study design, it is difficult
to interpret the significance of the positive finding.
(2) wvalid with restrictions
Assay was conducted by standard met hodol ogy, but there was
limted description of the study and the results were
t abul at ed.

(19)

Chronpsonal aberration test
Chi nese hanster ovary cells Chinese hanster ovary cells
50- 500 ug/m (w thout S9); 160-1600 ug/m (with S9)

Cytotoxi c Concentration: not reported

Met abol i c activation: wi th and without
Resul t: negative
Met hod: ot her: Chronmpsonal aberrations (Galloway et al., 1985) Linear

Year :

GLP:
Test substance:
Remar k:

Resul t:
Test condition:

Concl usi on

Reliability:

regression anal ysis, binom al sanpling assunption, and
Dunnett's method for multiple dose conparison were used to
eval uate the data

1987

no

as prescribed by 1.1 - 1.4

Benzal dehyde was negative for chronpsonal aberration

i nducti on.

No aberration induction was observed.

Met abol ic activation: with and without rat |iver mnicrosone
fraction S9 and cofactors

Positive controls consisted of treatment with nmitomycin C
triethyl enenel am ne, or cycl ophospham de and negative
controls were solvents used to dissolve the test chenical
Tests were carried out with (2-hr test substance exposure)
or without S9 (exposure throughout incubation) activation
(mal e Sprague- Dawl ey rat hepatocytes induced with Arocl or
1254). Cells were harvested 8-12 hours after the beginning
of the treatnent, yielding cells in mtosis. 100 cells were
scored from each of the three highest dose groups having
sufficient netaphases for analysis and from positive and
solvent controls. All types of aberrations were recorded
and they were grouped as either "sinple", "conplex", or
"other" and "total".

Benzal dehyde did not induce chronmpbsonal aberrations in this
assay.

(1) wvalid without restriction



date: 16-NOV-2001

5. Toxicity Subst ance I D: 100-52-7
Assay was conducted by standard nethodol ogy and published in
a peer reviewed journal

01- APR-2001 (13)

Type: Ames test

System of testing:
Concentration

bacterial Sal nonella typhinmurium TA98, TA100
urinary nmetabolites assayed ranged from0.05 to 100

ul / plate
Cytotoxi ¢ Concentration: not reported
Met abol i c activation: with
Resul t: positive
Met hod: ot her: Anes assay
Year: 1979
GLP: no

Test substance: as prescribed by 1.1 - 1.4

Remar k: The urinary netabolites of benzal dehyde were non mutagenic
in this assay.
Resul t: The urinary netabolites of benzal dehyde did not increase the

nunber of revertants.

0.5 m benzal dehyde was adm ni stered by gavage to 2
Sprague- Dawl ey rats which were kept in netabolism cages.
Urine and feces were collected for 24 hours. Urine was
separated fromthe feces and was prepared for nutagenicity
screening. Bacterial cells were incubated with benzal dehyde
in the presence of S9 for 48 hours at 37 C. Sodi um azi de
and picrolonic acid were used as positive controls for TA100
and TA98, respectively. Enzyme activation by S9 was
confirmed with plates containing afl atoxin BL.

Met abolic activation: with rat liver mcrosone fraction S9

Test condition:

Reliability: (2) wvalid with restrictions

Limited description of study and results.
04- APR- 2001 (38)
Type: Ames test

System of testing: bacterial Sal nonella typhinurium TA100, TA102, TA104
Concentration: 33- 3333 ug/plate

Cytotoxic Concentration: not reported

Met abol i c activation: wi th and wit hout

Resul t: positive
Met hod: ot her: Ames assay Dunnett's t-test, Wahrendorf ranking and
l'i near regression
Year : 1998
GLP: no
Test substance: other TS

Resul t:

Test condition:

Test substance:

Concl usi on:

Benzal dehyde produced no increase in reverse nutations.
Met abol ic activation: with and without rat |iver mcrosone
fraction S9 (from Arocl or 1254-induced F344 rats and mal e
B6C3F1 mi ce)

Benzal dehyde (72-91% purity)

Benzal dehyde was non mutagenic with or without netabolic



date: 16-NOV-2001

(7)

5. Toxicity Substance I D: 100-52-7
activation.

Reliability: (1) wvalid without restriction
Assay was conducted using standard net hodol ogy and was
published in a peer reviewed journal.

02- APR- 2001

Type: Ames test

System of testing:
Concentration:

bacterial Sal nonella typhinmurium TA98, TA100
0. 05-500 ug/pl ate

Cytotoxi c Concentration: not reported

Met abol i ¢ acti vat
Resul t :

Met hod:
Year :
GLP:
Test substance:

Resul t:

Test condition:

Test substance:
Concl usi on

Reliability:
02- APR- 2001
Type:

System of testing:
Concentrati on:

Met abol i ¢ acti vat
Resul t:

Met hod:
Year :
GLP:
Test subst ance:

Resul t:

Test condition:

on: with
positive

ot her: Anmes assay
1982

no

other TS

Benzal dehyde did not increase the incidence of nutation as
conpared to the vehicle controls, either with or w thout S9
m X
DMSO was used as the solvent and control. The results were
consi dered positive if a reproduci ble, dose-related increase
in the nunber of revertants and a greater than 2-fold
increase in spontaneous nmutation rate was observed.
Met abolic activation: rat liver mcrosonme fraction S9 from
Arocl or induced rats
Benzal dehyde (90-95% purity)
Benzal dehyde was non nut ageni c.
(2) wvalid with restrictions
Assay was conducted by standard nethodol ogy and published in
a peer reviewed journal. Tabul ated results.

(23)

Chronpsonmal aberration test
non bacterial Chinese hanster cells
0, 0.8, or 1.0 my/M without S9; 0, 0.8, 1.0, 1.2 ng/m

with S9
on: with
positive

ot her: Chronpsonal aberrations
1985

no

as prescribed by 1.1 - 1.4

At 0, 0.8 and 1.0 nmg/m without S9, the percent polyploid
was 0, 11 and 3 and the frequency of total aberrant cells
was 2, 2, and 24% respectively. At 0, 0.8, 1.0, and 1.2
mg/m with S9, the percent polyploid was 0, 11, 5, and 0 and
the frequency of total aberrant cells was 0, 2, 9, and 9%
respectively.

Met abolic activation: S9 mixture (not described)

The solvent used was DMSO and the tests were conducted with



5. Toxicity

date: 16-NOV-2001
Subst ance I D: 100-52-7

Concl usi on:

Reliability:
08-JUL-2001
Type:

System of testing:
Concentrati on:
Cyt ot oxi c Concentr
Met abol i ¢ acti vat
Resul t:

Met hod:
Year:
GLP:

Test substance:

Resul t:
Test condition:

Concl usi on

Reliability:
03-JUL-2001
Type:

System of testing:
Concentration:

Cytotoxi ¢ Concentr
Met abol i ¢ acti vat
Resul t:

Met hod:
Year :
GLP:
Test substance:

Resul t:

and wi thout S9. The percent of polyploid cells was

reported, as was the frequency of aberrant cells.
Benzal dehyde was judged by the authors to be positive only

wi t hout netabolic activation at the highest dose tested
(2) wvalid with restrictions
Al t hough the data were presented in Japanese with English
summary tables, the data were generated by a reputable group
of researchers and it appeared that standard procedures were
followed. The data were considered reliable

(42)

Ames test
bacterial Sal nonella typhinmriunlfA98 and TA1535
0, 0.1, 0.5, 1.0, 2.5, or 5.0 unol/plate
ation: not reported
on: with
positive

other: Ames assay Mean of 3 values with extremes never renpved
fromthe neans by >5-10%

1983

no

as prescribed by 1.1 - 1.4

There was no detectable nutagenic activity.
Met abol i ¢ activation: not reported
The test substance was tested at 5 concentrations with 3
pl ates per concentration. The positive control for TA1535
was 2 ug sodi um azide and for TA98 was 3 ug 2-nitrofluorene
Benzal dehyde was non-nmutagenic in this assay.
(1) wvalid without restriction
Assay was conducted by standard net hodol ogy and published in
a peer reviewed journal

(53)

Mouse | ynphoma assay
non bacterial Muse L5178Y | ynphoma cel
Trial 1: 156.25, 312.5, 625, 1,250, 2,500 or 5,000
ug/m (-S9); Trial 2: 2,500, 3,000, 3,500, 4,000,
4,500, or 5,000 ug/m (-S9); Trial 3: 250, 500, 1,500
2,500, or 3,500 ug/m (with and without S9)

ation: Trials 1&2: 5,000 ug/m; Trial 3: 3,500 ug/m

on: with
positive

ot her: Muse | ynphoma assay (Clive et al. 1979) Not reported
1989

yes

other TS

Trial 1: cloning efficiency was 62, 88.5, 70, 96, 84, 88 and
85% Tft-resistant cells was 90.7, 91.5, 121, 165, 140,
175.5 and 384, and mutant fraction was 50.3, 34.5, 57.5, 58,
57, 67 and 150 for solvent control, 156.25, 312.5, 625



date: 16-NOV-2001
5. Toxicity Substance I D: 100-52-7

1, 250, 2,500 and 5,000 ug/m . Trial 2: cloning efficiency
was 77.5, 84.5, 74, 83.5, 49.5 and 90% Tft-resistant cells
was 87.8, 94.5, 94.5, 107.5, 90, and 282.5, and nutant
fraction was 38, 37.5, 43, 43, 58, and 106 for sol vent
control, 2,500, 3,000, 3,500, 4,000, and 4,500 ug/mn,
respectively [high dose was lethal]. Trial 3: cloning
efficiency was 83.5, 74, 83.5, 63.5, and 83.5%
Tft-resistant cells was 116.5, 86.5, 100.5, 63, and 88, and
nmut ant fraction was 47.8, 40, 40.5, 32.5, and 35 for sol vent
control, 250, 500, 1,500, and 2,500 ug/m, respectively
[-S9, high dose was lethal] and cloning efficiency was 64.8
68, 55.5, 65, and 66% Tft-resistant cells was 56, 75, 53.5,
70, and 47, and nutant fraction was 29.3, 36.5, 33, 36.5,
and 23.5 for solvent control, 250, 500, 1,500, and 2,500
ug/m, respectively [+S9, high dose was

Test condition: DMSO was used as the solvent control and nehtyl
nmet hanesul fonate was the positive control. Al
concentrations were tested in duplicate except in trial 1 at
the high dose because lethality was seen in one set. Cells
were treated for 4 hours, washed, resuspended and i ncubated
for 48 hours. Afterwards, cells were plated with
trifluorothym dine (Tft) for selection of Tft-resistant
cells. To determi ne cloning efficiency, 600 cells were
plated in nonsel ective nedium Mitant fraction (ratio of
Tft-resistant cells to cloning efficiency divided by 3) was
cal cul ated and considered positive if the relative nutant
fraction (MF of treated/ M- of solvent) was greater than or
equal to 1.6.
Met abol i ¢ activation: S9 from Arocl or 1254-i nduced F344 rat

liver
Test substance: Benzal dehyde (data on netabolic precursor, benzyl alcohol)
Concl usi on: In the absence of netabolic activation and only at cytotoxic
I evel s, benzyl al cohol elevated the frequency of resistant
col oni es.
Reliability: (1) wvalid without restriction
08-JUL-2001 (29)
Type: Ames test
System of testing: bacterial Salmonella typhimurium TA102, TA104, TA100
TA98, TA1535, and TA1537
Concentration: TA102 (trial 1 and 2): 0, 33, 100, 333, 1,000 or 3,333

ug/ pl ate; TA100 (trial 1): 0, 33, 100, 333, 1,000, or
3,333 ug/plate; TA100 (trial 2): 0, 10, 33, 100, 333
or 1,000 ug/plate; TA1535, TA1537 and TA98: 0, 10, 33,
100, 333, or 1,000 ug/

Cytotoxi c Concentration: 1,000 to 3,333 ug/plate

Met abol i ¢ activation: with

Resul t: positive

Met hod: other: Anmes assay (Haworth et al., 1983)
Year : 1990
GLP: yes

Test substance: as prescribed by 1.1 - 1.4



5. Toxicity

date: 16-NOV-2001
Subst ance I D: 100-52-7

Resul t:

Test condition:

Concl usi on

Reliability:
04-JUL-2001
Type:

System of testing:
Concentrati on:
Cytotoxi ¢ Concentr
Met abol i ¢ acti vat
Resul t:

Met hod:

Year :
GLP:
Test substance:

Resul t:
Test condition:

Test substance:
Concl usi on:
Reliability:

03-JUL-2001

All tester strains produced negative results. Cytotoxicity
was observed at 1,000 and 3,333 ug/plate for TA100, at 3,333
ug/ plate for TA102 and TA104, and at 1,000 ug/plate for
TA98, TA1535 and TA1537.
Met abolic activation: S9 mx fromlivers of Aroclor
1254-incude nmale SD rat or Syrian hanster
Tester strains and test substance or solvent were incubated
with or without S9. Cytotoxicity limted highest
concentration tested, but test concentration did not exceed
10 ng/ plate. Positive controls used were 2-am noant hracene,
4- ni tro- o- phenyl enedi am ne, sodium azi de, and
9-am noacridine. Tests with TA102, TA104 and TA100 were
conducted at Inveresk Research International and with
TA1535, TA1537 and TA98 at EG&G Mason Research Institute.
Benzal dehyde was non-mutagenic in this assay.
(1) wvalid without restriction
NTP st udy

(31)

Ames test
bacterial Sal nonella typhinmuriunlA98 and TA1535
0, 0.1, 0.5, 1.0, 2.5, or 5.0 unol/plate
ation: not reported
on: with
positive

ot her: Anes assay Mean of 3 values with extrenmes never renmoved
fromthe nmeans by >5-10%

1983

no

other TS

There was no detectable nutagenic activity.
Met abol i ¢ activation: not reported
The test substance was tested at 5 concentrations with 3
pl ates per concentration. The positive control for TA1535
was 2 ug sodium azide and for TA98 was 3 ug 2-nitrofluorene
Benzal dehyde (data on netabolic precursor, benzyl al cohol)
Benzyl al cohol was non-nutagenic in this assay.
(1) wvalid without restriction
Assay was conducted by standard nethodol ogy and published in
a peer reviewed journal

(52)



date: 16-NOV-2001

5. Toxicity Substance I D: 100-52-7
Type: Si ster chromatid exchange assay

Syst em of testing: non bacterial Chinese hamster ovary cel
Concentration: Wthout S9: Trial 1: 16, 50, 160, 500, or 1,600 ug/m

Trial 2: 500, 750, 1,000, 1,250, or 1,500 ug/m; Wth
S9: Trial 1: 16, 50, 160, 500, 1,600, or 5,000 ug/m;
Trial 2: 500, 1,600, 3,000, 4,000 or 5,000 ug/m
Cytotoxic Concentration: 1,500 ug/m (-S9); 5,000 ug/m (+S9)
Met abol i c activation: with

Resul t: positive

Met hod: other: Sister chromatid exchange (Galloway et al., 1985)
Year: 1989
GLP: yes

Test substance: other TS

Resul t: Trial 1(-S9): relative SCEs/cell was 101.1, 110.1, 104.5 and

107.9% for 16, 50, 160, and 500 ug/m [high dose was
lethal]. Trial 2 (+S9): relative SCEs/cell was 111.4, 114.8,
114.8 and 129.5% for 500, 750, 1,000, and 1,250 ug/m [high
dose was lethal]. Trial 1 (+S9): relative SCEs/cell was
97.5, 115.2, 110.1, 112.7 and 115.2% for 16, 50, 160, 500,
and 1,600 ug/m [high dose was lethal]. Trial 2 (+S9):
relative SCEs/cell was 103.5, 110.5, 110.5 and 123.3% for
500, 1,600, 3,000, and 4,000 ug/m [high dose was |ethal].

Test condition: Met abol i c activation: S9 from Arocl or 1254-i nduced mal e SD
rat liver
Treated cells were incubated 2 hours with or w thout S9
then BrdU was added and cells were incubated another 24
(-S9) or 26 (+S9) hours in the presence of colcemd for the
last 2-3 hours. DMSO was used as the solvent control and
M tomycin C was the positive control.

Test substance: Benzal dehyde (data on metabolic precursor, benzyl al cohol)

Concl usi on: Benzyl al cohol produced a weak, dose-related increase in
SCEs both with and wi thout netabolic activation in one of 2
trials. NTP interpreted these results as equivocal because
t he weak positive response was not reproducible.

Reliability: (1) wvalid without restriction
NTP st udy
08-JUL-2001 (29)
Type: Chronpsomal aberration test
System of testing: non bacterial Chinese hanster ovary cel
Concentrati on: Trial 1: 160, 500, 1,600 or 5,000 ug/m (-S9, 12.5 hrs)

and 50, 160, 500, 1,600, or 5,000 ug/m (+S9, 12.0
hrs); Trial 2: 2,000, 3,000, 4,000, or 5,000 ug/m
(-89, 12.0 hrs) and 500, 1,600, 3,000, or 4,000 ug/m
(+S9, 15.0 hrs); Trial 3: 25

Cytotoxic Concentration: 3,000 ug/m (-S9); 5,000 ug/m (+S9)

Met abol i ¢ activati on: with

Resul t: positive
Met hod: ot her: Chronosonal aberrations (Galloway et al., 1985)
Year: 1989

GLP: yes



5. Toxicity

date: 16-NOV-2001
Subst ance I D: 100-52-7

Test subst ance

Resul t:

Test condition:

Test substance:
Concl usi on:

Reliability:
08-JUL-2001
Type:

System of testing:
Concentration:
Cyt ot oxi ¢ Concentr
Met abol i c activat
Resul t:

Met hod:
Year :
GLP:
Test substance:

Resul t:
Test condition:

other TS

Trial 1: percent cells with aberrations was 3, 2, 3, 2, and
2 for solvent control, 160, 500, 1,600 and 5,000 ug/m (-S9
12.5 hrs) and 1, 1, 2, 4, 2, and 2 for solvent control, 50,
160, 500, 1,600, and 5,000 ug/m (+S9, 12.0 hrs); Trial 2:
percent cells with aberrations was 3, 4, 4, 12, and 20 for
sol vent control, 2,000, 3,000, 4,000, and 5,000 ug/m (-S9,
12.0 hrs) and 1, 1, 2, 2, and 22 for solvent control, 500,
1,600, 3,000, and 4,000 ug/m (+S9, 15.0 hrs); Trial 3:
percent cells with aberrations was 0, 1, 0, and 1 for
sol vent control, 250, 500, and 1,600 ug/m (-S9, 12.0 hrs)
[ hi ghest concentration was cytotoxic] and 0, 0, 2, and 52
for solvent control, 1,600, 3,000, and 4,000 ug/m (+S9
12. 3 hrs) [highest concentration was cytotoxic]; Tria
4:percent cells with aberrations was 0, 2, 1, and 1 for
solvent control, 500, 1,600, and 3,000 ng/m (-S9, 17.0 hrs)

[ hi ghest concentration was cytotoxic] and 3, 4, 3, and 32
for solvent control, 1,600, 3,000, and 4,000 ug/m (+S9
18.0 hrs) [highest concentration was cytotoxic].
Met abolic activation: S9 from Aroclor 1254-i nduced mal e SD
rat liver
Wthout S9, treated cells were incubated for 8-10 hours,
t hen washed, and fresh nedi um was added containing col cenm d
for incubation of 2-3 hours. Wth S9, treated cells were
i ncubated for 2 hours, then washed, fresh nedi um was added
and i ncubation continued another 8-10 hours and col cenid was
added for the last 2-3 hours. DMSO was the solvent contro
and both Mtomycin C and cycl ophosphani de were used as
posi tive controls. Total cells, nunber of aberrations,
aberrations per cell and percent cells with aberrations were
report ed.
Benzal dehyde (data on netabolic precursor, benzyl al cohol)
Benzyl al cohol induced chronpsonal aberrations only at
relatively high concentrations and the positive finding was
only reproduci bl e when netabolic activation was present.
(1) wvalid without restriction
NTP st udy

(29)

Ames test
bacterial Sal nonella typhinmurium TA100, TA98
not reported
ation: not reported
on: with
negative

ot her: Anmes assay (nodified) Not reported
1978

no

as prescribed by 1.1 - 1.4

No nutagenicity was reported.
Met abol i c activation: liver mcrosomal enzymes from KC-500



5. Toxicity

date: 16-NOV-2001
Substance I D: 100-52-7

Concl usi on

Reliability:
03-JUL-2001
Type:

System of testing:

Concentration:

treated rats and "certain co-factors"
The slight nodification of the Ares assay was a
prei ncubation of the sanples for 15 nin at 37 C prior to
pl ati ng. Benzal dehyde was tested with and wi thout netabolic
activation.
Benzal dehyde was non-nmutagenic in this assay.
(4) not assignable
The data were published in a brief abstract with linited
detail and the study was conducted prior to GLP and OECD
gui del i nes
(39)

Anmes test
bacterial Sal monella typhimurium TA100
not reported

Cytotoxi c Concentration: not reported

Met abol i ¢ activation:

Resul t:

Met hod:
Year:
GLP:

Test substance:

Resul t:

Test condition:

Concl usi on

Reliability:
03-JUL-2001
Type:

System of testing:

Concentration

Met abol i ¢ acti vat

Resul t:

Met hod:
Year :
GLP:

Test substance:

Resul t:

Test condition:

Test substance:

Concl usi on
Reliability:

wi t hout
negative

ot her: Anmes assay

1980

no

as prescribed by 1.1 - 1.4

No nut agenicity was reported.
Met abol i ¢ activation: none
The test was not conducted in duplicate and was part of a
| arger study exani ning the nutagenicity of aqueous
chl orination of organic conpounds.
Benzal dehyde was non-nmutagenic in this assay.
(3) invalid
Assay was not conducted in accordance with current standards
(lack of duplicates) and was not well described.
(37)

Ames test
bacterial Sal nonella typhinmurium TA1535, TA100, TA1537
TA1538, and TA98
not reported
on: with
negative

ot her: Anmes assay
1976

no

other TS

No nmutagenic activity was reported.

Benzyl al cohol was applied as 5 ul of liquid
of agar plates seeded with tester strains.
Met abol i ¢ activation: not reported

Benzal dehyde (data on netabolic precursor, benzyl al cohol)
Benzyl al cohol was non-nutagenic in this assay.

(2) wvalid with restrictions

to the center
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Al t hough the data were collected prior to the establishnment
of GLP or OECD guidelines, the nethodol ogy used was standard
and the results were published in a peer-reviewed journal
Therefore the data are considered reliable.

03-JUL-2001 (27)
Type: Ames test
System of testing: bacterial Salnonella typhinmurium TA92, TA1535, TA100
TA1537, TA94, and TA98
Concentrati on: maxi mum concentrati on = 10 ng/plate
Cytotoxi c Concentration: not reported
Met abol i c activation: with
Resul t: positive
Met hod: ot her: Anes assay
Year : 1984
GLP: no
Test substance: other TS
Resul t: Benzyl al cohol produced negative results in all the strains
t est ed.
Test condition: Met abolic activation: S9 fraction fromliver of PCB-induced

Fi scher rats

Overnight cell cultures were preincubated at 37 Cwith the
test chemcal and S9 for 20 minutes prior to plating. Six
concentrations of the test chemical were tested in
duplicate. The nunber of revertants was scored after the
pl ates were incubated for 2 days at 37 C. A chemical was
consi dered mutagenic if the number of revertants was 2X the
nunmber of colonies in the solvent control.

Test substance: Benzal dehyde (data on netabolic precursor, benzyl alcohol)
Concl usi on: Benzyl al cohol was non nutageni c.
Reliability: (2) wvalid with restrictions

Assay was conducted by standard nethodol ogy and published in
a peer reviewed journal, but the tabulated results had
limted description.

04-JUL-2001 (20)

Type: Chronpsonal aberration test

System of testing: non bacterial Chinese hanmster fibroblast cell line

Concentration: maxi mum concentration = 1.0 ng/ n

Cytotoxi c Concentration: not reported

Met abol i c activation: wi t hout

Resul t: positive

Met hod: ot her: Chronosomal aberrations (I|shidate and Odashima, 1977)
Year : 1984
GLP: no

Test substance: other TS

Resul t: Benzyl al cohol did not induce chronosomal aberrations.

Test condition: Cells were exposed to 3 different concentrations of the test

substance for 24 or 48 hours after which col cenid was added
2 hours before harvesting. Cells were trypsinized,
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date: 16-NOV-2001
Subst ance I D: 100-52-7

Test substance:
Concl usi on

Reliability:
04-JUL-2001
Type:

System of testing:
Concentration

Met aboli ¢ activat
Resul t:

Met hod:
Year:
GLP:
Test substance:
Resul t:
Test substance:

Concl usi on:

Reliability:

04-JUL-2001

suspended in a hypotonic KC solution (13 min at room
tenperature), centrifuged, fixed with acetic acid- methano
and applied to slides. Preparations were stained with
G ensa solution and 100 wel | -spread metaphases were
m croscopi cally observed. The incidence of polyploid cells
and cells with structural chronpsomal aberrations were
counted. Controls consisted of solvent-treated or untreated
cells. Test chemicals were considered positive if the
i nci dence of aberrations was >10% equivocal if between 5.0
and 9.9% and negative if <4.9% For positive sanples, the
D20 (dose in nmg/m at which structural aberrations were
detected in 20% of the netaphases observed) was cal cul ated
to assess the clastogenic potential. The frequency of cells
with exchange-type aberrations per unit dose (nmg/nm) was
al so cal cul ated and expressed as “TR’
Met abol i ¢ activation: none
Benzal dehyde (data on metabolic precursor, benzyl al cohol)
Benzyl al cohol was not clastogenic in this assay.
(2) wvalid with restrictions
Assay was conducted by standard nethodol ogy and published in
a peer reviewed journal, but the tabulated results had
limted description.

(20)

other: reverse nutation test
bacterial Bacillus subtilis M45 (Rec-) and Hl7 (Rec+)
maxi mum concentration = 20 ul /di sk
on: no data
positive

other: Bacillus subtilis recessive assay
1986

no

other TS

Benzyl al cohol was reported to have a inhibition zone
difference of 5 nm and was considered to be weakly
positive
Benzal dehyde (data on metabolic precursor, benzyl al cohol)
Benzyl al cohol was reported to have weak DNA danmgi ng
potenti al .
(2) wvalid with restrictions
The net hodol ogy used fol |l owed standard protocols and
al t hough nmost of the study was in Japanese, the tables
clearly documented the results.

(56)
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5. Toxicity Subst ance | D: 100- 52-7
Type: other: mnutation test
System of testing: bacterial E. coli W2 uvrA (trp-)
Concentration: 1.0-8.0 ng/plate
Met abol i c activation: no data
Resul t: positive
Year : 1986
GLP: no
Test substance: other TS
Resul t: Benzyl al cohol was considered negative since the ratio was
0.8

Test condition:

Test substance:

Concl usi on
Reliability:
04-JUL-2001
Type:

System of testing:
Concentration:
Met abol i ¢ activat
Resul t:

Year :

GLP:
Test substance:
Resul t:
Test condition:
Test subst ance:

Concl usi on

Reliability:

04-JUL-2001

The results were considered positive if the ratio of nmaxinal
revertants to spontaneous revertants was <2

Benzal dehyde (data on metabolic precursor, benzyl al cohol)
Benzyl al cohol was reported to have weak DNA danegi ng
potenti al .

(2) wvalid with restrictions

The net hodol ogy used fol |l owed standard protocols and

al t hough nost of the study was in Japanese, the tables
clearly docunmented the results.

(57)
other: antinmutation test
bacterial E. coli WP2 uvrA (trp-)
0.5-2.5 ng/
on with
positive
1986
no
other TS
Benzyl al cohol was considered positive since the ratio was
20%

Met abol ic activation: induction with AR 2
The results were considered positive if the ratio of mininm
revertants to AF-2-induced revertants was <50%
Benzal dehyde (data on metabolic precursor, benzyl al cohol)
Benzyl al cohol was reported to have antimutagenic effects in
this assay.
(2) wvalid with restrictions
The net hodol ogy used fol |l owed standard protocols and
al t hough nmost of the study was in Japanese, the tables
clearly documented the results.

(57)
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Type:

System of testing:

Concentration:

Met abol i ¢ activati on:

Resul t:

Met hod:
Year :
GLP:

Test substance:

Resul t:

Test condition:

Test substance:

Concl usi on

Reliability:
04-JUL-2001
Type:

System of testing:

Concentration:

Met abol i ¢ acti vat

Resul t:

Met hod:
Year :
GLP:

Test substance:

Resul t:

Test condition:

Concl usi on
Reliability:

04-JUL-2001

other: reverse nmutation test

bacterial Bacillus subtilis M45 (Rec-) and Hl7 (Rec+)
21 ug/ di sk

wi t hout

positive

other: Bacillus subtilis recessive assay
1978

no

other TS

Benzyl al cohol produced negative results.
Met abol i c activation: none
The results were considered negative if the zone of
i nhibition was <2 mm weakly positive if greater than or
equal to 2 mm and positive if greater than or equal to 5nm
Benzal dehyde (data on netabolic precursor, benzyl alcohol)
Benzyl al cohol was non-nutagenic in this assay.
(2) wvalid with restrictions
Al t hough the data were collected prior to GLP or OECD
guidelines and the majority of the article was in Japanese
(English summary tables), the study appeared to foll ow
standard net hodol ogy. Therefore the data were consi dered
reliable.

(33)

other: reverse nutation test
bacterial Bacillus subtilis M5 (Rec-) and H17 (Rec+)
21 ug/ di sk
on: wi t hout
positive

other: Bacillus subtilis recessive assay
1978

no

as prescribed by 1.1 - 1.4

Benzal dehyde produced negative results.
Met abol i c activation: none
The results were considered negative if the zone of
inhibition was <2 nm weakly positive if greater than or
equal to 2 mm and positive if greater than or equal to 5mm
Benzal dehyde was non-nutagenic in this assay.
(2) wvalid with restrictions
Al t hough the data were collected prior to GLP or OECD
gui delines and the majority of the article was in Japanese
(English summary tables), the study appeared to foll ow
standard net hodol ogy. Therefore the data were consi dered
reliable.

(34)
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Type:
System of testing:

Concentration:

other: reverse nmutation test

bacterial Bacillus subtilis M45 (arg-, trp-, reckE-) and
H17 (arg-, trp-, recE+)

not reported

Met abol i c activation: with

Resul t: positive

Met hod: other: Bacillus subtilis recessive assay
Year : 1989
GLP: no

Test substance: other TS

Remar k:

Resul t:

Test condition:

Test substance:
Concl usi on

Reliability:

04-JUL-2001

The revi ewer does not agree with the authors' concl usion of
benzal dehyde' s DNA danagi ng potential for several reasons:
(1) the S probit value (0.258) on which the conclusion was
based just barely fell into the value range (0.200-0.592)
listed in the criteria as having DNA danmagi ng potenti al .
Chemicals with strong DNA danagi ng potential had S-probit
val ues of nore than 0.593. (2) The value for "repaired
survival" indicated no DNA damagi ng potential. (3)
Chemicals tested by the authors as positive controls
produced cal cul ated val ues several fold higher than any
cal cul ated for benzal dehyde
W thout netabolic activation, benzal dehyde did not show any
DNA damegi ng potential; however, when nmetabolically
activated, benzal dehyde was consi dered to show DNA danmagi ng
potential. The authors conclusion was based only on the
eval uation of the S probit which was at the | ow end of the
range of val ues considered to have DNA danmagi ng potenti al
The repaired survival value cal cul ated for benzal dehyde was
wel | bel ow the range considered to have DNA damagi ng
potenti al .
Benzal dehyde was tested with and wi t hout netabolic
activation. The data were eval uated several ways: (1)
cal cul ation of the 50% survi val concentration fromthe
benzal dehyde concentration giving 50% survival turbidity of
Rec+ over benzal dehyde concentration giving 50% surviva
turbidity of Rec-; (2) probit analysis of the area encl osed
(S-probit) between the plotted survival |ines of Rec+ and
Rec-; (3) mathematical calculation of "repaired survival"
froma plot of nean lethal hits of Rec- against survival as
the difference between Rec- and Rec+ curves; and (4)
guantitative evaluati on of DNA damagi ng potential expressed
as Rec-graneS probit/benzal dehyde concentration giving 50%
survival turbitity of Rec-.
Met abolic activation: S9 m xture (not described)
Benzal dehyde (JI'S special grade)
Benzal dehyde was reported to show DNA damagi ng potentia
based on one paraneter exam ned. The wei ght of evidence
i ndi cates that benzal dehyde does not have DNA damagi ng
potenti al .
(4) not assignable
Al t hough the study was well docunented, the methodol gy used
was not standard and the results were open to interpretation
(25)



5. Toxicity

date: 16-NOV-2001
Subst ance I D: 100-52-7

5.6 Genetic Toxicity 'in Vivo'

Type:
Speci es:
Rout e of admin.:
Exposure peri od:
Doses:
Resul t:
Met hod:
Year :
GLP:
Test substance:

Met hod:

Resul t:

Test condition:

Test substance:

Concl usi on:

Reliability:

09-JUL-2001

other: Cl astogenic assay

ot her: Mouse/ddY Sex: mal e

unspeci fi ed

24 hours (single dose); "appropriate time" (nultiple dose)

Si ngl e dose: 0, 50, 100 or 200 ng/ kg bw, 4 repeated doses: 100
nmgy/ kg bw

negative

ot her: M cronucl eus test
1988

no

other TS

Appropriate statistical evaluations: Yes. MNPCE frequency
was conpared with the binom al distribution of historica
control data (considered positive if p<0.01) and the
dose-response rel ationship was tested by the
Cochran- Armtage trend test (considered positive if p<0.05).
Effect on mitotic index or PCE/NCE rati o by dose | evel and
sex: Single dose: MNPCE was 0.23, 0.23, 0.27, and 0.12% and
PCE was 48.8, 55.5, 51.8, and 48.7% for 0, 50, 100, and 200
ng/ kg bw;, Multiple dose: MNPCE was 0.2% and PCE was 63. 1%
for 100 ng/ kg bw
Benzyl al cohol was administered by intraperitoneal
injection either as a single dose or by 4 injections with
24-hour intervals between adm nistration to 6 8-week-old
mal e mice per treatment group. At harvest, bone marrow
cells fromthe femur were taken and put onto gl ass slides
where they were fixed in nethanol (5 min) and stained with
G ensa. Slides were evaluated blind under |ight mcroscope
(X100) for the number of micronucl eated polychromatic
erythrocytes (MNPCEs) and the proportion of polychromatic
erythrocytes (PCEs). PCEs were evaluated in 1000
erythrocytes. MNPCE frequency of negative and positive
controls was conpared to historical controls in order to
val i date the net hod
Benzal dehyde (data for structurally related substance benzyl
al cohol)
When administered by ip injection to mice either as a single
dose or repeat dose, benzyl al cohol did not increase MNPCE
frequency.
(2) wvalid with restrictions
The data were well docunmented and the nethodol ogy used
foll owed standard protocols. In addition, the results were
publ i shed in a peer-revi ewed journal

(17)



date: 16-NOV-2001

5. Toxicity Subst ance | D: 100- 52-7
Type: other: Lethal nutation test
Speci es: ot her: Drosophila nmel anogaster Sex: mal e
Route of admin.: oral feed
Exposure period: 3 days
Doses: 1,150 ppm
Resul t: negative
Met hod: ot her: Sex-linked recessive lethal (SLRL) assay
Year: 1985
GLP: no
Test substance: other TS
Met hod: Appropriate statistical evaluations: Yes. Cluster analysis
by Poi sson distribution; normal test of |ethal frequencies

Test condition:

Test substance:
Concl usi on

Reliability:
30- MAR- 2001
Type:

Speci es:

Rout e of admin.:
Exposure peri od:
Doses:

Resul t:

Met hod:
Year :
GLP:
Test substance:

Met hod:

Test condition:

Concl usi on:

after clusters renoved

d ass fiber discs, saturated with the test conpound carried
a 5% sucrose solution were used to expose day-old nmal es
(Canton-S) for 3 days in glass shell vials. Males were
mated i mredi ately after treatnent with 3 new fermal es for
each of 3 broods. If no wild-type males were identified
anong 20 or nore Basc males or Bascl +/- femmles, then it
was considered a lethal nutation. |If a few F2 or F3
wild-type mal es survived at <5% of Basc mal es or Bascl +/-
femal es then it was considered a | ethal mnutation.

Benzal dehyde ( 72-91% purity)

No i nduction of SLRL in Drosophila mel anogaster.

(1) wvalid without restriction

Part of NTP testing program

(54)

other: Lethal nmnutation test

ot her: Drosophila nmel anogaster Sex
unspeci fi ed

Si ngl e dose

2,500 ppm

negative

mal e

ot her: Sex-linked recessive |etha
1985
no

as prescribed by 1.1 -

(SLRL) assay

1.4

Yes. Cluster
| et hal

eval uati ons:
normal test of

Appropriate statistica
by Poi sson distribution;
after clusters renoved
Mal es (Canton-S) aged 2-3 days were intraperitoneally
injected with a 0. 7% NaCl sol ution containing benzal dehyde
At 24-48 hours post injection males were mated with 3 new
femal es for each of 3 broods. [If no wild-type males were

anal ysi s
frequenci es

identified anong 20 or nore Basc nmles or Bascl +/ - fenales,
then it was considered a lethal nutation. |If a few F2 or F3
wild-type males survived at <5% of Basc mal es or Bascl +/-

femal es then it was considered a | ethal nutation.
No i nduction of SLRL in Drosophila nel anogaster.
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5. Toxicity Substance I D: 100-52-7
Reliability: (1) wvalid without restriction

Part of NTP testing program
30- MAR- 2001 (54)
Type: other: Lethal nutation test
Speci es: ot her: Drosophila nel anogaster Sex: mal e
Route of admin.: oral feed

Exposure peri od:

Doses:
Resul t:

Met hod:

Year :

GLP:
Test substance:
Met hod:

Remar k:

Test condition:

Test substance:

Concl usi on
Reliability:

09-JUL-2001

48 to 72 hours
5,000 ppm (feed);
anbi guous

8,000 ppm (i njection)

other: Sex-linked recessive |etha
1994
no

other TS

(SLRL) assay

Appropriate statistical evaluations: Yes.
and binomi al distribution

No i nduction of recessive lethals with benzyl
t hrough feeding or injection

Benzyl al cohol was applied to 2 or 3 glass fibre filter

di sks in a 5% sucrose solution in glass vial. Solutions
were renewed at 24 and 48 hours and nmales (Canton-S) were
exposed for 72 hours after which males were mated with 3
virgin Basc fenmal es and transferred to fresh fenmal es every
2-3 days for a total production of 3 broods. No nore than
100 F1 fenmal es were mated over the 3 broods fromany Pl nale
in order to avoid recovery of nultiple lethals from1 nale
If the nunmber of wild-type males was 0, 1, or <5% of the
Basc males, then the F2 cultures were scored as presunptive
lethals. |If feed exposure was non nutagenic, nales were
injected with benzyl acetate in a 0.7% NaCl solution. After
24 hours, surviving nmales were mated. Controls received

sol utions wi thout benzyl alcohol.

Benzal dehyde (data for structurally related substance benzyl
al cohol, purity 99.8%

Benzyl al cohol was non nutagenic in the SLRL assay.

(1) wvalid without restriction

NTP st udy

Poi sson anal ysi s

al cohol

(10)

5.8.2 Developmental Toxicity/Teratogenicity
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date: 16-NOV-2001
Subst ance I D: 100-52-7

5.8.3 Toxicity to Reproduction, Other Studies

Type:

In Vitro/in vivo:

Speci es:
Strain:

Rout e of adm ni stration:

Exposure peri od:

Frequency of treatnent:
Duration of test:

Doses:

Control Group:

Met hod:
Year:
GLP:
Test substance:

Remar k:

Resul t:

Test condition:

Concl usi on
Reliability:

16- MAY-2001

ot her:
In vivo
r at

ot her:
gavage
Premati ng exposure, Fenales: Not described Prenating
exposure, Males: Not described

Every ot her day

32 weeks

2 mg/rat, every other day (approximtely 5 ng/kg
bw/ d) Actual dose: Approximately 5 ng/kg bw d

other: Ten control animals received only the vehicle
oil.

1- generation

white Sex: mal e

ot her:
1967
no

as prescribed by 1.1 -

Reproductive toxicity

1.4
Statistical evaluations: Not described

There was no statistical significant difference between
treatnment and control groups. It was reported that fewer
females in the treated group becane pregnant; however, no
data or statistical analyses were perforned, and the authors
concluded that treatment did not cause a significant change
in any of the paraneters neasured.

Offspring toxicity F1 and F2: No effects reported.

Parental data and Fl1: Fewer treated femal es becane
pregnant; however, significance could not be deterni ned.

Two ng benzal dehyde was admi ni stered by gavage to 10
breedi ng age rats every other day (approximtely 5 ng/kg
bw d) for a period of 32 weeks. Ten control aninmals received
only the vehicle oil. Two pregnancies per rat were studi ed
one at 75 days and one at 180 days. The paraneters exani ned
i ncl uded the nunber of pregnant females, number of offspring
born, pup body weights at days 7 and 21 postpartum and pup
vitality.

It was concluded that treatnment did not affect
(4) not assignable

Study translated fromforeign article with [imted
descri ptions.

reproduction

(43)
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date: 16-NOV-2001

2. Physico-chemi cal Data Substance I D: 123-11-5
2.1 Melting Point
Val ue: = 0 degree C
Vet hod: ot her: Measured
GLP: no data

Test substance:

Rel i ability:

16- NOV- 2001

2.2 Boiling Point

Val ue
Met hod:
GLP:
Test substance:

Reliability:

16- NOv-2001

as prescribed by 1.1 - 1.4

(1) wvalid without restriction
The data are froma recognized literature source and are
consi dered reliable.

(1)

= 248 degree C at 1013 hPa
ot her: Measured

no data

as prescribed by 1.1 - 1.4

(1) wvalid without restriction
The data are froma recognized literature source and are
consi dered reliable.

(1)

2.4 Vapour Pressure

Val ue
Met hod:

GLP:
Test substance:
Met hod:
Test condition:
Reliability:
16- NOV- 2001
Val ue
Met hod:

Year:

GLP:
Test substance:
Met hod:
Reliability:
16- NOV- 2001

= .041 hPa at 25 degree C

ot her (cal cul at ed)
no data
as prescribed by 1.1 - 1.4

Cal cul at ed/ Mean of Antoine & Grain nethod
Cal cul ated based on a neasured boiling point
(4) not assignable

The data are obtained by a recogni zed SAR cal cul ati on and
are consistent with chem cal structure.

of 248 C

(23)
= .044 hPa at 25 degree C

ot her
1989
no data

as prescribed by 1.1 - 1.4

(measur ed)

Measur ed
(1) wvalid without restriction
The data are obtained froma recogni zed dat abase and are
consistent with chemnical structure
(14)



2. Physico-chemi cal Data

date: 16-NOV-2001
Substance I D: 123-11-5

2.5 Partition Coefficient

| og Pow.
Met hod:
Year:
GLP:
Met hod:
Reliability:
16- NOV- 2001

| og Pow

Met hod:
GLP:

Met hod:
Reliability:

16- NOv- 2001

= 1.76 at 25 degree C

ot her (neasured)
1995
no data

Measur ed

(1) wvalid without restriction

The data are obtained froma recogni zed dat abase and are
consistent with chenical structure

(6)
= 1.79 at 25 degree C

ot her (neasured)
no dat a

Cal cul at ed
(4) not assignable
The data are obtained by a recogni zed SAR cal cul ati on and
are consistent with chemical structure.
(22)

2.6.1 Solubility in different media

Solubility in
Val ue

Vet hod:
Year:
GLP:

Test substance:

Met hod:
Reliability:
16- NOv- 2001

Sol ubility in:
Val ue

Met hod:

GLP:
Test substance:
Met hod:
Test condition:
Reliability:
16- NOV- 2001

Wt er
= 4290 ng/l at 25 degree C

ot her

1992

no data

as prescribed by 1.1 - 1.4

Measur ed
(2) wvalid with restrictions
The data are obtained froma recogni zed database and are
consi stent with chenmical structure.
(27)

Wt er
= 2728 ng/l at 25 degree C

ot her
no data
as prescribed by 1.1 - 1.4

Cal cul at ed
Cal cul ated based on a |l og Kow = 1.76
(4) not assignable
The data are obtained by a recognized SAR cal cul ati on and
are consistent with chem cal structure.
(24)



3. Environnent al

Fate and Pat hways

date: 16-NOV-2001
Substance I D: 123-11-5

3.1.1 Photodegradation

DI RECT PHOTCLYSI S

Hal flife t1/2:

GLP:
Test substance:

Reliability:

16- NOv- 2001

= 5.2 hour (5s)

no data
as prescribed by 1.1 - 1.4

(4) not assignable
The data are obtained by a recogni zed SAR cal cul ati on and

3.1.2 Stability in Water

Type:

Met hod:
GLP:
Test substance:

Concl usi on:
16- NOV-2001

3.3.2 Distribution

Medi a
Met hod:

Resul t:

Test condition:

Reliability:
16- NOV- 2001
Medi a

Met hod:
Resul t:

Test condition:

Rel i ability:

16- NOv-2001

are consistent with chemical structure.
(19)
abiotic
ot her:
no data
as prescribed by 1.1 - 1.4
Substance is an al dehyde and will not hydrolyze in water
ot her: Aerosol -Air Partition Coefficient
Cal cul ati on accordi ng Mackay, Level |
Absorption coefficient: 1370000
Aerosol =0.000071% Air =2.6% Fi sh =0.00027% Sedi nent =0. 10%
Soil =4.72% Suspended Sedi nent =0.0033% Water =92. 6%
I nput paraneters: MN |og Kow, water solubility, MP & VP

Model conditions: 25 C, 100, 000 | bs.

(4) not assignable

The data are obtained by a recognized fugacity cal cul ation
nmet hod. Data are consi dered

(18)
ot her: Sedinment-Water Partition Coefficient
Cal cul ation accordi ng Mackay, Level |
Absorption coefficient: 2.26
Aer osol =0.000071% Air =2.6% Fi sh =0. 00027% Sedi ment =0.10%
Soi |l =4.72% Suspended Sedi ment =0.0033% Water =92. 6%
I nput paraneters: MAN |og Kow, water solubility, MP & VP

Model conditions: 25 C, 100, 000 | bs.
(4) not assignable
The data are obtained by a recognized fugacity cal cul ation
met hod. Data are considered
(18)



3. Environnent al

date: 16-NOV-2001

Fate and Pat hways Substance I D: 123-11-5

Medi a:
Met hod:

Resul t:

Test condition:

Reliability:
16- NOV- 2001
Medi a:

Met hod:
Resul t:

Test condition:

Reliability:
16- NOV- 2001
Medi a:

Met hod:
Resul t:

Test condition:

Reliability:
16- NOV- 2001
Medi a:

Met hod:
Resul t:

Test condition:

Reliability:

16- NOv- 2001

Partition Coefficient
Level |

ot her: Suspended Sedi nment- Wat er
Cal cul ati on accordi ng Mackay,

Absorption coefficient: 7.08

Aerosol =0.000071% Air =2.6% Fi sh =0.00027% Sedi nent
Soi |l =4.72% Suspended Sedi ment =0.0033% Water =92. 6%
I nput paraneters: MN |og Kow, water solubility, MP & VP
Model conditions: 25 C, 100, 000 | bs.

(4) not assignable

The data are obtained by a recognized fugacity cal cul ation
nmet hod. Data are considered

=0. 10%

(18)
water - air
Cal cul ati on accordi ng Mackay, Level |
Absorption coefficient: 0.000056
Aerosol =0.000071% Air =2.6% Fi sh =0.00027% Sedi ment =0.10%
Soi |l =4.72% Suspended Sedi ment =0.0033% Water =92. 6%
I nput paraneters: MN |og Kow, water solubility, MP & VP
Model conditions: 25 C, 100, 000 | bs.
(4) not assignable
The data are obtained by a recogni zed fugacity cal cul ation
net hod. Data are consi dered

(18)
water - biota
Cal cul ati on accordi ng Mackay, Level |
Absorption coefficient: 2.88
Aerosol =0.000071% Air =2.6% Fi sh =0.00027% Sedi nent =0. 10%
Soi |l =4.72% Suspended Sedi ment =0.0033% Water =92. 6%
I nput parameters: MA, | og Kow, water solubility, MP & VP
Model conditions: 25 C, 100, 000 I bs.
(4) not assignable
The data are obtained by a recognized fugacity cal cul ation
met hod. Data are consi dered

(18)
water - soil
Cal cul ati on accordi ng Mackay, Level |
Absorption coefficient: 1.13
Aer osol =0.000071% Air =2.6% Fi sh =0.00027% Sedi ment =0.10%
Soi |l =4.72% Suspended Sedi ment =0.0033% Water =92. 6%

I nput paraneters: MN |og Kow, water solubility, MP & VP

Model conditions: 25 C, 100, 000 | bs.
(4) not assignable
The data are obtained by a recognized fugacity cal cul ation
nmet hod. Data are considered
(18)



3. Environnent al

date: 16-NOV-2001

Fate and Pat hways Substance I D: 123-11-5

3.5 Biodegradation

Type:
I nocul um
Cont act tine:
Met hod:

Year:

GLP:
Test substance:
Resul t:

Test condition:

Test substance:
Concl usi on

Reliability:
16- NOV- 2001
Type:
Resul t:
Met hod:

GLP:

Test substance:

Concl usi on
Reliability:

16- NOv-2001

aer obi c
activated sludge
28 day(s)

CECD Guide-line 301 B
Test (CO2 evolution)"
1994

no data

other TS

"Ready Bi odegradability: Mdified Sturm

Degradation % after tinme: 94.9% at 28 days

Total Degradation: Yes

10 day wi ndow criteria: Yes

I nnocul um 10% by vol une of secondary effluent from an
unaccl i mati sed activated sl udge

The test concentration was nom nal 10 ng/L organic carbon
with a test tenperature range of 17-22 C. The nean
percent age bi odegradati on was cal cul ated from 4 vessels on
day 28.

p- Met hoxybenzal dehyde (99% purity)

p- Met hoxybenzal dehyde is classified as readily and
ultimtely biodegradable.

(1) wvalid without restriction

The study is not confirmed to be GP, but foll ows OECD
gui delines and is considered reliable.

(15)
aer obic
other: Probability of rapid biodegradation: |I|inear nodel -
1.1; nonlinear - 1.0. Expert survey results: ultimate - 2.9
weeks; primary - 3.9 days
other: Calculated M Tl nodel
no data
as prescribed by 1.1 - 1.4

p- Met hoxybenzal dehyde is predicted to be readily degradabl e.
(4) not assignable
The data are obtained by a recognized SAR cal cul ati on and
are consistent with chem cal structure.
(20)



date: 16-NOV-2001
4. Ecotoxicity Substance ID: 123-11-5

AQUATIC ORGANISMS

4.1 Acute/Prolonged Toxicity to Fish

Speci es: ot her:
Unit: Anal ytical nonitoring: no data
Met hod: ot her: Cal cul ated
GLP: no data
Test substance: as prescribed by 1.1 - 1.4
Resul t: 96 hour LC50 = 14.0 ng/L
Reliability: (4) not assignable

The data are obtained by a recognized SAR cal cul ati on and
are consistent with chem cal structure.
17- MAY- 2001 (21)

4.2 Acute Toxicity to Agquatic | nvertebrates

Speci es: ot her:
Uni t: Anal ytical nonitoring: no data
Met hod: ot her: Cal cul ated
GLP: no data
Test substance: as prescribed by 1.1 - 1.4
Concl usi on: 48 hour LC50 = 10.0 ng/L
Reliability: (4) not assignable

The data are obtained by a recognized SAR cal cul ati on and
are consistent with chem cal structure.
16- NOV- 2001 (21)

4.3 Toxicity to Aguatic Plants e.q. Algae

Speci es: other al gae: Green al gae
Uni t: ng/ | Anal ytical nonitoring: no data
EC10: - cal cul ated
EC50: = 110.07 -
Met hod: ot her: Cal cul ated
GLP: no data
Test substance: other TS

Test substance: p- Met hyoxybenzal dehyde
Concl usi on: 96 hour EC50 = 110.07 ng/L
Reliability: (4) not assignable
The data are obtained by a recogni zed SAR cal cul ati on and
are consistent with chemcal structure.
16- NOV- 2001 (21)



5. Toxicity

date: 16-NOV-2001
Substance I D: 123-11-5

5.1 Acute Toxicity

5.1.1 Acute Oral Toxicity

Type:
Speci es:
Strain:
Sex:

No. of Animals:

Vehi cl e:

Rout e of adnin.:

Met hod:

Year:
GLP:

Test substance:

Remar k:

Resul t:

Test condition:

Rel i ability:

30-JUN- 2001

Type:
Speci es:
Strain:
Sex:
Vehi cl e:

Rout e of admn.:

Met hod:

Year :
GLP:

Test substance:

Remar k:

Resul t:

Test condition:

LD50

rat

Gsbor ne- Mendel
mal e/ f emal e

5

no data

ot her: Gavage

LD50 cal cul ated by the Litchfield and W I coxon (1949) nethod,
dose range is 95 confidence interval

1964

no

as prescribed by 1.1 - 1.4

Sl ope function: 1.2 (95% C L. 1.1-1.3). Toxic signhs were
depression. Tine of deaths was between 4 hours and 18
hours.
LD50 = 1510 ng/ kg bw (95% C. L. 1360- 1700)
Nunmber of deaths at each dose | evel: Not reported
Five male and five fermal e young adult Osborne- Mendel rats
were fasted for 18 hours prior to treatnent. Animals were
observed for toxic signs and death. The observation period
was up to 2 weeks.
(2) wvalid with restrictions
This study was performed by the Food and Drug Administration
prior to the establishment of GLP and OECD. Data are
considered reliable.

(10)

LD50

other: Guinea pig
no data

mal e/ f emal e

no data

ot her: Gavage

LD50 cal cul ated by the Litchfield and W I coxon (1949) nethod,

dose range is 95 confidence interva
1964
no

as prescribed by 1.1 - 1.4

Sl ope function:
observed within 2 hours
days.

LD50 = 1260 ng/ kg bw (95% C. L. 937-1700)

Number of deaths at each dose |evel: Not reported

Groups of guinea pigs consisting of both males and fenal es
were fasted for 18 hours prior to treatnent. Animals were

1.6 (95% C. L. 1.2-2.0). Depression was
Ti me of deaths was between 1 and 3



date: 16-NOV-2001

5. Toxicity Substance ID: 123-11-5
observed for toxic signs and death. The observation period
was up to 2 weeks.

Not reported

Reliability: (2) wvalid with restrictions
This study was perfornmed by the Food and Drug Admi nistration
prior to the establishment of GLP and OECD. Data are
consi dered reliable.

04- MAR- 2001

(9)

5.1.2 Acute Inhalation Toxicity

5.1.3 Acute Dermal Toxicity

Type:
Speci es:
Strain:
Sex:

No. of Ani nal s:

Vehi cl e

Met hod:
Year :
GLP:

Test substance:

Remar k:

Resul t:

Test condition:

Reliability:

30-JUN- 2001

LD50
rabbi t

no data

no data

4

ot her: None

ot her: LD50 cal cul ated
1973

no

as prescribed by 1.1 - 1.4

No clinical signs were reported other than skin irritation
whi ch was graded as slight to nbpderate redness and noderate
edema.
LD50 = >5000 nmg/ kg bw
Nurmber of deaths at each dose level: 1/4 deaths at 5000
nmy/ kg bw
Four rabbits were topically adnministered 5 g/ kg bw of test
subst ance.
(2) wvalid with restrictions
Data reported in a brief meno with limted description of
protocol and results.Data were collected prior to GLP and
CECD gui delines but by a nmethod conparable to present
gui del i nes/ st andards and under direction of a recognized
research institute. Even though details are not avail abl e,
the data are considered reliable.

(12)



5. Toxicity

date: 16-NOV-2001
Substance ID: 123-11-5

5.1.4 Acute Toxicity, other Routes

5.4 Repeated Dose Toxicity

Type: Sub-acute
Speci es: r at Sex: mal e
Strain: Csbor ne- Mendel
Rout e of administration: oral feed
Exposure peri od: 27- 28 weeks
Frequency of treatnent: daily
Post exposure period: None
Doses: 1, 000 ppm Actual dose: approximately 50 ng/ kg bw d
Control Group: ot her: basal diet
Met hod: ot her: Screening nmethod used by U. S. Food and Drug
Admi ni stration.
Year : 1967
GLP: no
Test substance: as prescribed by 1.1 - 1.4
Remar k: Statistical evaluations: Not described
Resul t: Toxi c response/ effects by dose level: No effects were

Test condition:

Concl usi on:

Reliability:

04- MAR- 2001

report ed.

Groups of 5 male and 5 fermal e Osbor ne- Mende
provi ded test substance in the diet at concentrations of 0
or 1,000 ppmfor 27-28 weeks. No vehicle was used. The diet
was prepared and anal yzed weekly. Measurenents of body

rats were

wei ght, food intake and general condition were recorded
weekly. Hematol ogi cal exani nations (white cell counts, red
cell counts, henogl obins and hematocrits) were perfornmed at

the term nation of the study. Macroscopic exam nation of al
ti ssues was perforned. Histopathol ogica

No effect reported at 1,000 ppm ani sal dehyde in the diet of
rats.

(2) wvalid with restrictions

This study was perfornmed by the Food and Drug Admi nistration
prior to the establishment of GLP and OECD. Data are

consi dered reliable.

(5)



date: 16-NOV-2001

5. Toxicity Substance ID: 123-11-5
Type: Sub-acute

Speci es: r at Sex: male
Strain: Gsbor ne- Mendel

Route of admi nistration: oral feed

Exposure peri od:
Frequency of treatnent:
Post exposure period:

Doses:
Control G oup:
Met hod:

Year:
GLP:

Test substance:

Remar k:
Resul t:

Test condition:

Concl usi on

Rel i ability:

04- MAR- 2001

15 weeks

daily

None

10, 000 ppm Actual dose: approxi mately 500 ng/ kg bw d
ot her: basal diet

ot her: Screening nethod used by U S. Food and Drug
Admi ni strati on.

1967

no

as prescribed by 1.1 - 1.4

Statistical evaluations: Not described
Toxi c response/ effects by dose |evel:
reported.

Groups of 5 male and 5 fermal e Osborne- Mendel rats were

provi ded test substance in the diet at concentrations of 0
or 10,000 ppmfor 15 weeks. No vehicle was used. The diet
was prepared and anal yzed weekly. Measurenents of body

wei ght, food intake and general condition were recorded
weekly. Hematol ogi cal exaninations (white cell counts, red
cell counts, henogl obins and hematocrits) were performed at
the term nation of the study. Macroscopic exam nation of al
tissues was perforned. Hi stopathol ogica

No effect reported at 10,000 ppm ani sal dehyde in the diet of
rats.

(2) wvalid with restrictions

This study was perfornmed by the Food and Drug Adm nistration
prior to the establishment of GLP and OECD. Data are

consi dered reliable.

No effects were

(5)

5.5 Genetic Toxicity 'in Vitro'

Type:

System of testing:

Concentration

Sister chromatid exchange assay
non bacterial Chinese hanster ovary cells
up to 100 uM

Cytotoxi c Concentration: not reported

Met abol i ¢ activati on:

Resul t:

Met hod:
Year :
GLP:
Test substance:

Resul t:

wi th and without
positive

other: Sister chromatid exchange Student's t-test
1987
no

as prescribed by 1.1 - 1.4

p- Met hoxybenzal dehyde by itself did not induce sister
chromati d exchange. When added to MMG pretreated cells, a
dose-dependent increase in the frequency of SCEs was
observed. Anisal dehyde was nost effective at | ow

concentrations (10 uM.



date: 16-NOV-2001
5. Toxicity Substance ID: 123-11-5

Test condition: Ani sal dehyde was di ssolved in DMSO and cells were exposed
for 22 hours. The cells were prepared for analysis of
sister chromatid exchange using a nodified G ensa staining
met hod ( Sakani shi and Takayamm, 1977). |In addition, cells
pre-treated with mtonmycin C (MMC) were al so exposed to
ani sal dehyde to test for antinutagenic effects
Met abol ic activation: with and without rat |iver mnicrosome
fraction S9

Concl usi on: p- Met hoxybenzal dehyde i s not an inducer of sister chromatid
exchanges; however, it appears to increase the frequency of
sister chromatid exchanges in cells pretreated with M.

Reliability: (1) wvalid without restriction

Assay was conducted by standard nethodol ogy and published in
a peer reviewed journal

01- APR- 2001 (17)
Type: Mouse | ynphoma assay
System of testing: non bacterial Muse | ynphoma cells L5178Y
Concentrati on: 0, 4.01, 5.02, 6.02, 7.02, or 8.03 umol/L
Cytotoxic Concentration: 7.02 nmol/L
Met abol i c activation: wi t hout
Resul t: negative
Met hod: ot her: Mouse | ynphoma assay (Clive and Spector, 1975)
Year : 1988
GLP: no
Test substance: as prescribed by 1.1 - 1.4
Resul t: No effect at or below 6.02 mml /L. Positive effects at 7.02
and 8.03 mmol / L.
Test condition: Met abol i ¢ activation: none

Test chemicals were dissolved in Fischer’s medi um w t hout
serum water, ethanol, or DMSO. The solvent for
4- met hoxybenzal dehyde was not specified. Cells were treated
with or without S9 and then exposed for 3 hours to
4- met hoxybenzal dehyde. Viability was estimted by dying a
sanple of the cells with trypan blue to determ ne the nunber
of cells that exclude the dye. Al kaline unw nding and
hydr oxyapatite el ution were used to detect strand breaks.
In order to determine the relative DNA content,
radi oactivity was measured using a liquid scintillation
counter. DNA damegi ng potential was determ ned by using 4
criteria: 1) positive if the relative fraction of ssDNA
increased by 6.5% and relative toxicity was <5% 2) positive
if at 2 or nore concentrations, the increase in relative
fraction of ssDNA is greater than the increase in relative
toxicity when relative toxicities are 5 to 50% but equi voca
if seen only at 1 concentration; 3) if the increase in
relative fraction of ssDNA is dose-related, then (1) and (2)
are correct; and 4) negative if cytotoxic and no i

Concl usi on: p- Met hoxybenzal dehyde produced an increase in DNA strand
breaks at cytotoxic concentrations of 7.02 and 8.03 muol /L.



date: 16-NOV-2001
5. Toxicity Substance ID: 123-11-5

Reliability: (1) wvalid without restriction

Assay was conducted by standard nethodol ogy and published in
a peer reviewed journal

04- APR- 2001 (4)
Type: Ames test
System of testing: bacterial Sal nonella typhinmurium TA97, TA102
Concentration: 0, 0.001, 0.005, 0.01, 0.5, or 1 ng/plate
Cytotoxic Concentration: not reported
Met abol i c activation: with
Resul t: positive
Met hod: other: Anmes assay Data were eval uated using the Kruskal-Wallis
test and regression anal ysis.
Year : 1987
GLP: no
Test substance: as prescribed by 1.1 - 1.4
Resul t: p- Met hoxybenzal dehyde produced no increase in nutagenesis
with or with out S9 m x.
Test condition: Cells preincubated with or without S9 mi x were exposed to

ani sal dehyde di ssolved in DMSO for 20 ni nutes.
Met abol i c activation: S9 mx

Concl usi on: p- Met hoxybenzal dehyde was non nutagenic in this assay.
Reliability: (2) wvalid with restrictions
Japanese article with limted translation and tabul ated
results.
04- APR- 2001 (3)
Type: Ames test
System of testing: bacterial Sal nonella typhimrium TA1535, TA1537, TA98,
TA100
Concentration: 3 umol / pl ate
Cytotoxic Concentration: not reported
Met abol i c activation: wi th and wit hout
Resul t: positive
Met hod: ot her: Anes assay
Year : 1980
GLP: no
Test substance: as prescribed by 1.1 - 1.4
Remar k: Spot tests are less sensitive than quantitative experinents.

Also, the results fromstrain TA100 are difficult to
interpret because the high growth background (150-200
col onies per plate); however, spot tests provide a good
"screening" nethod for |arge nunbers of chenicals.

Resul t: p- Met hoxybenzal dehyde produced a negative response in this
assay.
Test condition: For each experinent viable count was determ ned, the nunber

of spontaneous revertants was neasured, the presence of the
rfa-nmutation was determ ned by crystal violet inhibition,
the presence of the plasmid pKM 101 in strains TA98 and
TA100 was determ ned by resistance to anmpicillin, and the



date: 16-NOv-2001
5. Toxicity Substance ID: 123-11-5

response to positive controls N nethyl-N-nitrosoquanidin
(wi thout netabolic activation) and 2-am noanthracene (with
activation) was deternined. Spectroscopic-grade ethanol was
used as the solvent. The test substance was tested at 3
umol / plate in TA98, TA100, TA1535, and TA1537 with or
wi t hout S9. If there was no background | awn of bacteri a,
the tests were redone using |ower concentrations. Uncertain
results pronpted the conduction of the tests at 4
concentration levels (0.03, 0.3, 3 and 30 unol/plate).
Met abolic activation: with and without rat |iver mcrosone
fraction S9 from Arocl or induced rats

Concl usi on: p- Met hoxybenzal dehyde is non-nutagenic in the Anes assay
usi ng Sal nonel |l a typhimurium strains TA98, TA100, TA1535,
and TA1537 with or w thout S9.

Reliability: (1) wvalid without restriction
Study is published in a peer reviewed journal w th adequate
description and foll ows standard procedures.

30- MAR- 2001 (2)
Type: ot her: cl astogeni c assay
System of testing: non bacterial Chinese hamster ovary cells
Concentration: 50 nM
Cytotoxi ¢ Concentration: not reported
Met abol i c activation: with
Resul t: positive
Met hod: ot her: Chronsonal aberrations Chi square test
Year: 1982
GLP: no
Test substance: other TS
Resul t: p- Met hoxybenzal dehyde produced a signficant difference in
chromosonmal abberations as conpared to the vehicle contro
(p<0.001).
Test condition: DMSO was used as the solvent and control. Cells were exposed

to the flavoring agent for 24 hours and then incubated
anot her 24 hours without the flavor after which the cells
were treated with colchicine for 2-3 hours. Cells were
staining using G ensa staining nethod. The scoring of
about 200 netaphase spreads, containing 20-26 chronpsones
were used to cal cul ate the percentage of chronmpsonsl
aberrations.
Met abol ic activation: rat |iver mcrosone fraction S9

Test substance: p- Met hoxybenzal dehyde (90-95% purity)

Concl usi on: p- Met hoxybenzal dehyde i nduced chronpsonmal aberrations.

Reliability: (2) wvalid with restrictions
Assay was conducted by standard nethodol ogy and published in
a peer reviewed journal. Tabulated results.

02- APR- 2001 (11)



5. Toxicity

date: 16-NOV-2001
Subst ance ID: 123-11-5

Type:
System of testing:
Concentrati on:

Mouse | ynphoma assay

non bacterial Muse | ynphoma cells L5178Y

0, 1.010E-3, 3.070E-3, 3.560E-3, 4.040E-3, 4.560E-3, or
5. 080E- 3 nol /L

Cytotoxic Concentration: not reported

Met abol i c activation: wi t hout
Resul t: positive
Met hod: ot her: Mouse | ynphoma assay (Clive et al., 1979) The data were

Year :

GLP:
Test substance:

Resul t:

Test condition:

Concl usi on

Reliability:

04- APR- 2001

eval uated by testing for normal distribution (Shapiro and
W1k, 1965) and subjected to analysis of variance. A pairw se
two-tailed Student’s t-test was al so perforned. Linear,

1988

no

as prescribed by 1.1 - 1.4

At concentrations of 3.560E 3 nol/L and higher
p- met hoxybenzal dehye significantly increased the nutation
frequency by 3- to 4-fold.
Met abol i ¢ activation: none
The method was slightly nodified by resuspending the cells
in Fischer’s medium (10% horse serum) after a 4- hour
exposure to 4- net hoxybenzal dehyde. Hepes was added to the
suspensi on and the concentration of NaHCO3 was reduced.
Gowmt h rate of the cells was inproved by altering the pH of
the culture mediumfrom 6.8 to 7.2. During the expression
period of 48 hours, the cell concentrations were adjusted
daily. Trifluorothym dine was added as the sel ective agent
prior to preparing the final plates. Plates with
trifluorothym dine were counted manual |y and those without
were counted with an automatic colony counter. Tota
survival and mutation frequency were cal cul ated
Based on the results of this study, the authors concl uded
that a 2- to 4-fold increase in nutation frequency in this
assay is" less predictive of carcinogenicity unless the
conmpound requires netabolic activation to be nutagenic or
gives results that are difficult to reproduce".
(1) wvalid without restriction
Assay was conducted by standard nethodol ogy and published in
a peer reviewed journal

(25)



5. Toxicity

date: 16-NOV-2001
Subst ance ID: 123-11-5

Type:

System of testing:

Concentration:

Si ster chromati d exchange assay
human | ynmphocytes Human | ynphocyt es
0-2.0 mM

Cytotoxi ¢ Concentration: not reported

Met abol i ¢ activati on: with
Resul t: positive
Met hod: other: Sister chromatid exchange (Jansson et al., 1986) The
data were anal yzed using linear regression by |east squares
and significance was tested at p<0.05, 0.01, and 0.001.
Year : 1988
GLP: no
Test substance: other TS

Resul t:

Test condition:

Test substance:

Concl usi on

Reliability:
01- APR- 2001
Type:

System of testing:

Concentrati on:

Cytotoxi ¢ Concentr
Met abol i ¢ acti vat

Resul t:

Met hod:
Year :
GLP:

Test substance:

Resul t:

Test condition:

Statisticially signficant increase in sister chromatid
exchanges (p<0.001) as conpared to the vehicle control. The
regression coefficient was 4.5 SCE/ cel | / mM

DMSO and et hanol were used as solvents and negative
controls. The positive control used was styrene-7,8-oxi de.
After an exposure of 88 hours, the | ynphocytes were treated
wi th colchicine (50 ng/m for 2 hours) and hypotonic KCl
(0.075 Mfor 5-10 nminutes). For each concentration tested
(not specified), 25 netaphases fromone culture were

anal ysed.

Met abol i ¢ activation: Phytohenmaggl utinin-stinmulated

p- Met hoxybenzal dehyde (96% purity)

p- Met hoxybenzal dehyde i nduced sister chromatid exchanges in
this assay.

(1) wvalid without restriction

Assay was conducted by standard nethodol ogy and published in
a peer reviewed journal

(8)

Ames test
bacterial Sal nonella typhinmurium TA92, TA1535, TA100,
TA1537, TA94, and TA98
maxi mum concentration = 5 ng/plate
ation: not reported
on: with
positive

ot her: Anes assay

1984

no

as prescribed by 1.1 - 1.4

p- Met hoxybenzal dehyde produced negative results in all the
strains tested.

Met abolic activation: S9 fraction fromliver of PCBinduced
Fi scher rats

Overnight cell cultures were preincubated at 37 Cwith the
test chenmical and S9 for 20 minutes prior to plating. Six
concentrations of the test chemcal were tested in
duplicate. The number of revertants was scored after the



5. Toxicity

date: 16-NOV-2001
Subst ance I D: 123-11-5

Concl usi on

Reliability:
04- APR- 2001
Type:

System of testing:
Concentrati on:

Cyt ot oxi ¢ Concentration:

pl ates were incubated for 2 days at 37 C. A chem cal was
consi dered nmutagenic if the number of revertants was 2X the

nunber

of colonies in the solvent control

p- Met hoxybenzal dehyde was non mut ageni c.
(2) wvalid with restrictions
Assay was conducted by standard nethodol ogy and published in

a peer

reviewed journal, but the tabulated results had

limted description.

Met abol i ¢ activati on:

Resul t:
Met hod:
Year :
GLP:
Test substance:
Resul t:

Test condition:

Concl usi on:
Reliability:

04- APR-2001

ot her:
1984
no

(7)

Chronpsomal aberration test

non bacterial Chinese hanster fibroblast cell |ine
maxi mum concentration = 0.5 ng/ m

not reported

wi t hout

positive

Chr onpsomal aberrations (Ishidate and Odashima, 1977)

as prescribed by 1.1 - 1.4

p- Met hoxybenzal dehyde did not induce chronpsona

aberrations.

Cells were exposed to 3 different concentrations of the test
substance for 24 or 48 hours after which colcem d was added
2 hours before harvesting. Cells were trypsinized,
suspended in a hypotonic KCl solution (13 mn at room
tenperature), centrifuged, fixed with acetic acid-nethano
and applied to slides. Preparations were stained with

G ensa solution and 100 wel | -spread netaphases were

m croscopi cally observed. The incidence of polyploid cells
and cells with structural chronpsomal aberrations were
counted. Controls consisted of solvent-treated or untreated

cells.

Test chemicals were considered positive if the

i nci dence of aberrations was >10% equivocal if between 5.0
and 9.9% and negative if <4.9% For positive sanples, the
D20 (dose in ng/mM at which structural aberrations were
detected in 20% of the nmetaphases observed) was cal cul at ed
to assess the clastogenic potential. The frequency of cells
wi th exchange-type aberrati ons per unit dose (mg/m) was

al so cal cul ated and expressed as “TR'.

Met abol i ¢ activation: none

p- Met hoxybenzal dehyde was not clastogenic in this assay.

(2) wvalid with restrictions

Assay was conducted by standard nethodol ogy and published in

a peer

reviewed journal, but the tabulated results had

limted description.

(7)



5. Toxicity

date: 16-NOV-2001
Subst ance ID: 123-11-5

Type:

System of testing:

Concentration:

Ames test
bacterial Sal monella typhinmrium TA98, TA100
0. 05-500 ug/plate

Cytotoxi ¢ Concentration: not reported

Met abol i c activati on: with
Resul t: positive
Met hod: ot her: Anes assay
Year : 1982
GLP: no
Test substance: other TS

Resul t:

Test condition:

Test substance:

Concl usi on

Reliability:
02- APR- 2001
Type:

System of testing:

Concentration

p- Met hoxybenzal dehyde did not increase the incidence of
mut ati on as conpared to the vehicle controls, either with or
wi t hout S9 mi x.
DMSO was used as the solvent and control. The results were
consi dered positive if a reproduci ble, dose-related increase
in the nunber of revertants and a greater than 2-fold
i ncrease in spontaneous nutation rate was observed.
Met abolic activation: rat liver mcrosonme fraction S9 from
Aroclor induced rats
p- Met hoxybenzal dehyde (90-95% purity)
p- Met hoxybenzal dehyde was non mut ageni c.
(2) wvalid with restrictions
Assay was conducted by standard nethodol ogy and published in
a peer reviewed journal. Tabul ated results.

(11)

Anmes test
bacterial Sal nonella typhimurium TA100
not reported

Cyt ot oxi ¢ Concentration: not reported

Met abol i ¢ activation:

Resul t:

Met hod:
Year :
GLP:

Test substance:

Resul t:

Test condition:

Concl usi on:
Reliability:

03-JUL-2001

wi t hout
negative

ot her: Anmes assay

1980

no

as prescribed by 1.1 - 1.4

No nut agenicity was reported.
Met abol i c activation: none
The test was not conducted in duplicate and was part of a
| arger study exam ning the nutagenicity of aqueous
chlorination of organic conpounds.
p- Met hoxybenzal dehyde was non-nutagenic in this assay.
(3) invalid
Assay was not conducted in accordance with current standards
(lack of duplicates) and was not well described.
(16)



date: 16-NOV-2001

5. Toxicity Substance ID: 123-11-5
Type: other: reverse nmutation test
System of testing: bacterial Bacillus subtilis M45 (Rec-) and Hl7 (Rec+)
Concentrati on: 22 ug/ di sk
Met abol i c activation: wi t hout
Resul t: positive
Met hod: other: Bacillus subtilis recessive assay
Year : 1978
GLP: no

Test substance:

Resul t:
Test condition:

Concl usi on:
Reliability:

04-JUL-2001

as prescribed by 1.1 - 1.4

p- Met hoxybenzal dehyde produced negative results.
Met abol i c activation: none
The results were considered negative if the zone of
i nhibition was <2 mm weakly positive if greater than or
equal to 2 mm and positive if greater than or equal to 5mm
p- Met hoxybenzal dehyde was non-nutagenic in this assay.
(2) wvalid with restrictions
Al t hough the data were collected prior to GLP or OECD
guidelines and the majority of the article was in Japanese
(English summary tables), the study appeared to foll ow
standard net hodol ogy. Therefore the data were consi dered
reliable.

(13)

5.6 Genetic Toxicity 'in Vivo'

Type:

Speci es:

Rout e of admin.:
Exposur e peri od:
Doses:

Resul t:

Met hod:
Year:
GLP:

Test substance:

Vet hod:

Renmar k:

Test condition:

Test substance:

Concl usi on

other: Lethal nutation test

ot her: Drosophil a nel anogaster Sex
oral feed

Not reported

5 nmM

negative

no data

other: Sex |linked recessive |etha
al., 1977)

1983

no

other TS

mut ati on assay (Wiergler et

Appropriate statistical evaluations: Yes. Statistica

signi ficance determ ned by nethods of Kastenbaum and Bowran
(1970).

p- Et hoxybenzal dehyde di d not
sex-linked recessive |letha
controls

Flies were exposed to the test conmpound prepared in a 5%
saccharose solution and 2% et hanol and 2% Tween 80 for
conmpounds with poor water solubility. Further details of
t he met hodol ogy were not reported

p- Met hoxybenzal dehyde (data for structurally rel ated
subst ance p- et hoxybenzal dehyde)

p- Et hoxybenzal dehyde di d not induce sex |inked recessive

i ncrease the number of
nmut ati ons as conpared to



date: 16-NOV-2001
5. Toxicity Substance ID: 123-11-5

Il ethals in Drosophila nel anogaster.
Reliability: (2) wvalid with restrictions
The data were acquired by standard net hodol ogy and publi shed
in a peer reviewed journal but there was a linmited
description of the protocol and the results were tabul ated.
30- MAR- 2001 (26)

5.8.2 Developmental Toxicity/Teratogenicity

5.8.3 Toxicity to Reproduction, Other Studies
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dat e:

16- NOv-2001

2. Physico-chem cal Data Substance I D: 121-33-5
2.1 Melting Point
Val ue: = 80 - 81 degree C
Met hod: ot her: Measured
GLP: no data
Test substance: other TS

Test substance:

Reliability:
16- NOV- 2001
Val ue
Met hod:

GLP:

Test substance:
Test substance:
Reliability:

16- NOV- 2001

2.2 Boiling Point

Val ue:
Met hod:

GLP:
Test substance:

Test substance:
Reliability:

16- NOv-2001

m Met hoxy- p- hydr oxybenzal dehyde

(1) wvalid without restriction

The data are froma recognized literature source and are
consi dered reliable.

= 81.5 degree C

ot her: Measured
no data

other TS

m Met hoxy- p- hydr oxybenzal dehyde

(1) wvalid without restriction

The data are froma recognized literature source and are
consi dered reliable.

= 285 degree C at 1013 hPa

ot her: Measured
no data

other TS

m Met hoxy- p- hydr oxybenzal dehyde

(1) wvalid without restriction

The data are froma recognized literature source and are
consi dered reliable.

(27)

(2)

(2)



2. Physico-cheni cal

date: 16-NOV-2001

Dat a Substance | D: 121- 33-5

2.4 Vapour Pressure

Val ue

Met hod:
Year :
GLP:
Test substance:

Met hod:
Test substance:
Reliability:
16- NOV- 2001
Val ue
Met hod:

GLP:

Test substance:

Met hod:

Test condition:
Test substance:
Reliability:

16- NOv-2001

= .0002 hPa at 25 degree C

ot her (neasured)
1994

no data

other TS

Measur ed
m Met hoxy- p- hydr oxybenzal dehyde
(1) wvalid without restriction
The data are obtained froma recogni zed database and are
consistent with chem cal structure
(37)

= .0006 hPa at 25 degree C

ot her (cal cul at ed)
no data
other TS

Cal cul at ed
Cal cul at ed based on a neasured boiling point of 285 C.
m Met hoxy- p- hydr oxybenzal dehyde
(4) not assignable
The data are obtained by a recognized SAR cal cul ati on and
are consistent with chem cal structure.
(33)

2.5 Partition Coefficient

| og Pow

Met hod:
GLP:

Vet hod:

Test substance:
Reliability:

16- NOv- 2001

= 1.05 at 25 degree C

ot her (neasured)
no data

Cal cul at ed

m Met hoxy- p- hydr oxybenzal dehyde

(4) not assignable

The data are obtained by a recogni zed SAR cal cul ati on and

are consistent with chem cal structure.
(32)



2. Physico-cheni cal

date: 16-NOV-2001

Dat a Substance | D: 121- 33-5

| og Pow

Met hod:
Year :
GLP:

Met hod:

Test substance:
Reliability:

16- NOv-2001

= 1.21 at 25 degree C

ot her (rmeasured)
1995
no data

Measur ed

m Met hoxy- p- hydr oxybenzal dehyde

(1) wvalid without restriction

The data are obtained froma recogni zed dat abase and are
consistent with chem cal structure

(6)

2.6.1 Solubility in different media

Solubility in:
Val ue

Met hod:

Year :

GLP:
Test substance:
Met hod:
Test substance:
Reliability:
16- NOV- 2001

Solubility in:
Val ue

Met hod:
GLP:
Test substance:

Met hod:

Test condition:
Test substance:
Reliability:

16- NOV- 2001

Wat er

= 11000 ng/l at 25 degree C
ot her

1992

no data

other TS

Measur ed
m Met hoxy- p- hydr oxybenzal dehyde
(2) wvalid with restrictions
The data are obtained froma recogni zed dat abase and are
consistent with chemi cal structure
(36)

Wat er

= 6875 ng/l at 25 degree C
ot her

no data

other TS

Cal cul at ed
Cal cul ated based on a |l og Kow = 1.21
m Met hoxy- p- hydr oxybenzal dehyde
(4) not assignable
The data are obtained by a recognized SAR cal cul ati on and
are consistent with chem cal structure.
(34)



3. Environnent al

Fate and Pat hways

date: 16-NOV-2001
Substance | D: 121- 33-5

3.1.1 Photodegradation

DI RECT PHOTCLYSI S

Hal flife t1/2:

GLP:
Test substance:

Test substance:
Reliability:

16- NOv- 2001

= 4.7 hour(5s)

no data
other TS

m Met hoxy- p- hydr oxybenzal dehyde
(4) not assignable
The data are obtained by a recogni zed SAR cal cul ati on and

3.1.2 Stability in Water

Type:

Met hod:
GLP:
Test substance:

Test substance:
Concl usi on
16- NOV-2001

3.3.2 Distribution

Medi a
Met hod:

Resul t:

Test condition:

Rel i ability:

16- NOv-2001

are consistent with chem cal structure.
(29)
abiotic
ot her:
no data
other TS
m Met hoxy- p- hydr oxybenzal dehyde
Substance is an al dehyde and will not hydrolyze in water.
other: Aerosol -Air Partition Coefficient
Cal cul ati on accordi ng Mackay, Level |
Absorption coefficient: 1.04E+08
Aerosol =9.11E-06% Air =0.0044% Fi sh =0. 000080% Sedi nent
=0. 031% Soi | =1.42% Suspended Sedi nent =0.00098% WAt er
=98. 5%
I nput paranmeters: MN |og Kow, water solubility, MP & VP

Model conditions: 25 C, 100, 000 I bs.
(4) not assignable
The data are obtained by a recognized fugacity cal cul ation
met hod. Data are consi dered
(28)



3. Environnent al

date: 16-NOV-2001

Fate and Pat hways Substance I D: 121-33-5

Medi a:
Met hod:

Resul t:

Test condition:

Reliability:
16- NOV- 2001
Medi a:

Met hod:
Resul t:

Test condition:

Reliability:
16- NOV- 2001
Medi a:

Met hod:
Resul t:

Test condition:

Reliability:

16- NOv-2001

ot her: Sedinment-Water Partition Coefficient
Cal cul ati on accordi ng Mackay, Level |

Absorption coefficient: 0.64

Aerosol =9.11E-06% Air =0.0044% Fi sh =0. 000080% Sedi nent
=0. 031% Soi |l =1.42% Suspended Sedi nent =0. 00098% Wat er
=98. 5%

I nput paranmeters: MAN | og Kow, water MP & VP
Model conditions: 25 C, 100, 000 | bs.

(4) not assignable

The data are obtained by a recognized fugacity cal cul ation

met hod. Data are consi dered

sol ubility,

(28)
ot her: Suspended Sedi ment-Water Partition Coefficient
Cal cul ati on accordi ng Mackay, Level |
Absorption coefficient: 2.0
Aerosol =9.11E-06% Air =0.0044% Fi sh =0. 000080% Sedi nent
=0. 031% Soi | =1.42% Suspended Sedi nent =0. 00098% Wat er
=98. 5%
I nput paranmeters: MN |og Kow, water solubility, MP & VP

Model conditions: 25 C, 100, 000 | bs.
(4) not assignable

The data are obtained by a recognized fugacity cal cul ation
nmet hod. Data are considered

(28)
water - air
Cal cul ati on accordi ng Mackay, Level |
Absorption coefficient: 8.93E 08
Aerosol =9.11E-06% Air =0.0044% Fi sh =0. 000080% Sedi nment
=0.031% Soi |l =1.42% Suspended Sedi ment =0.00098% Wt er
=98. 5%
I nput paranmeters: MN |og Kow, water solubility, MP & VP

Model conditions: 25 C, 100, 000 | bs.
(4) not assignable
The data are obtained by a recognized fugacity cal cul ation
net hod. Data are consi dered
(28)



3. Environnent al

date: 16-NOV-2001

Fate and Pat hways Substance I D: 121-33-5

Medi a:
Met hod:

Resul t:

Test condition:

Reliability:
16- NOV- 2001
Medi a:

Met hod:
Resul t:

Test condition:

Reliability:

16- NOv-2001

water - biota
Cal cul ati on accordi ng Mackay, Level |

Absorption coefficient: 0.81

Aerosol =9.11E-06% Air =0. 0044% Fi sh =0. 000080% Sedi nment
=0. 031% Soi | =1.42% Suspended Sedi nent =0.00098% Wat er
=98. 5%

I nput paranmeters: MN
Model conditions: 25 C, 100, 000 | bs.

(4) not assignable

The data are obtained by a recognized fugacity cal cul ation
nmet hod. Data are consi dered

|l og Kow, water solubility, MP & VP

(28)
water - soil
Cal cul ati on accordi ng Mackay, Level |
Absorption coefficient: 0.32
Aerosol =9.11E-06% Air =0.0044% Fi sh =0. 000080% Sedi nent
=0. 031% Soi |l =1.42% Suspended Sedi nent =0.00098% Wat er
=98. 5%
I nput paranmeters: MN |og Kow, water solubility, MP & VP

Model conditions: 25 C, 100, 000 | bs.
(4) not assignable

The data are obtained by a recogni zed fugacity cal cul ation
nmet hod. Data are considered
(28)

3.5 Biodegradation

Type:
Resul t:

Met hod:
GLP:
Test substance:

Test substance:
Concl usi on

Reliability:

16- NOv- 2001

aer obi c

other: Probability of rapid biodegradation: |inear nodel -

1.2; nonlinear - 1.0. Expert survey results: ultimate - 2.9
weeks; primary - 3.9 days

other: Calculated M Tl npdel

no data

other TS

m Met hoxy- p- hydr oxybenzal dehyde
m Met hoxy- p- hydr oxybenzal dehyde is predicted to be readily
degr adabl e.
(4) not assignable
The data are obtained by a recogni zed SAR cal cul ati on and
are consistent with chem cal structure.
(30)



4. Ecotoxicity

date: 16-NOV-2001
Subst ance I D: 121- 33-5

AQUATIC ORGANISMS

4.1 Acute/Prolonged Toxicity to Fish

Type:
Speci es:
Unit:

Met hod:
Year:
GLP:

Test substance:

Resul t:

Test condition:

Test substance:

Concl usi on
Reliability:

16- NOv- 2001

Type:
Speci es:
Unit:

Met hod:
Year :
GLP:

Test substance:

Resul t:

Test condition:

Test substance:

Concl usi on:
Reliability:

16- NOv-2001

other: Static systemwi th fathead m nnows
Pi mephal es pronelas (Fish, fresh water)
Anal ytical nonitoring: no data

ot her: Experimenta
1976

no

other TS

No experimental data specific to test substance cited in EPA
report.
Fish tested and acclimted in reconstituted water (NaHCO3,
CaSO4 added to distilled water).
m Met hoxy- p- hydr oxybenzal dehyde
The 96 hour LC50 was reported to be 116 ng/L
(2) wvalid with restrictions
EPA st udy.
(20)

other: Static systemw th fathead m nnows
Pi nephal es pronmelas (Fish, fresh water)
Anal ytical nonitoring: no data

ot her: Experi nental
1976

no

other TS

No experimental data specific to test substance cited in EPA
report.
Fish tested and acclimated in in Lake Superior water. A |ow
DO was not ed.
m Met hoxy- p- hydr oxybenzal dehyde
The 96 hour LC50 was reported to be 112 ng/L
(2) wvalid with restrictions
EPA st udy.
(19)



4. Ecotoxicity

date: 16-NOV-2001
Substance I D 121-33-5

Type:
Speci es:
Uni t:

Met hod:
Year :
GLP:

Test substance:

Resul t:

Test condition:

Test substance:

Concl usi on

Reliability:
16- NOv- 2001
Speci es:
Unit:
Met hod:

GLP:

Test substance:

Resul t:

Test substance:

Rel i ability:

17- MAY-2001

other: Static systemwi th fathead m nnows
Pi nephal es pronmelas (Fish, fresh water)
Anal ytical nonitoring: no data

ot her: Experinmental
1976

no

other TS

No experimental data specific to test substance cited in EPA
report.
Fish tested in reconstituted water (NaHCO3, CaSO4 added to
distilled water) but acclimted in Lake Superior water. A
| ow DO was not ed.
m Met hoxy- p- hydr oxybenzal dehyde
The 96 hour LC50 was reported to be 88 ng/L.
(2) wvalid with restrictions
EPA st udy.
(20)

ot her:
Anal ytical nonitoring: no data

ot her: Cal cul at ed
no data
other TS

96 hour LC50 = 23.0
m Met hoxy- p- hydr oxybenzal dehyde
(4) not assignable
The data are obtained by a recognized SAR cal cul ati on and
are consistent with chem cal structure.
(31)

4.2 Acute Toxicity to Aquatic I nvertebrates

Speci es:
Unit:

Met hod:
GLP:

Test substance:

Test substance:

Concl usi on:
Reliability:

16- NOV- 2001

ot her:
Anal ytical nonitoring: no data

ot her: Cal cul at ed
no data
other TS

m Met hoxy- p- hydr oxybenzal dehyde
48 hour LC50 = 17.0 ng/L
(4) not assignable
The data are obtained by a recognized SAR cal cul ati on and
are consistent with chem cal structure.
(31)



4. Ecotoxicity

date: 16-NOV-2001
Subst ance I D: 121- 33-5

Type:
Speci es:
Uni t:

Met hod:
Year :
GLP:

Test substance:

Remar k:

Test condition:

Test substance:

Concl usi on
Reliability:

27- APR-2001

other: EC50 for prevention of attachnent of zebra nussel
ot her: Zebra mussel (Dreissena pol ynorpha)

Anal ytical nonitoring: no data
ot her: Experinmental
1997
no
other TS

Bi ol ogi cal observations: No effect

Fifteen zebra nussels with 5-8 mm shell |ength were exposed
at 17 C for 48 hours to test chemi cal followed by a 48 hour
post exposure period in untreated well water (pH = 7.9;

al kalinity as CaCO3 = 107 ng/L; hardness as CaCO3 =134 ng/L;
conductivity = 281 uS/cn). Two replicates were conduct ed.

I nhibition of attachnment was assess by touching nussels wth
a bl unt probe.

Nom nal concentrations as ng/L: 0-50 (specific values not
report ed)

m Met hoxy- p- hydr oxybenzal dehyde

Vanillin did not prevent the attachnment of zebra mnussels

(2) wvalid with restrictions

Publ i shed data and reasonably well descri bed.

(1)

4.3 Toxicity to Aguatic Plants e.q. Algae

Speci es:
Unit:
EC10:
EC50:

Met hod:
GLP:

Test substance:

Test substance:

Concl usi on
Reliability:

16- NOv-2001

ot her al gae: Green al gae

ng/ | Anal ytica
- calcul ated

= 378 -

noni toring: no data

ot her: Cal cul at ed
no data
other TS

m Met hoxy- p- hydr oxybenzal dehyde

96 hour EC50 = 378 ng/L

(4) not assignable

The data are obtained by a recogni zed SAR cal cul ati on and
are consistent with chem cal structure.

(31)



4. Ecotoxicity

date: 16-NOV-2001
Subst ance I D: 121- 33-5

Speci es:
Unit:

Met hod:

Year :

GLP:
Test substance:
Met hod:

Remar k:

Test condition:

Test substance:
Concl usi on

Reliability:
14- VAR- 2001
Speci es:

Exposure peri od:
Uni t:
Met hod:
Year:
GLP:
Test substance:

Met hod:

Remar k:

Test condition:

Test substance:
Concl usi on

Reliability:

14- MAR- 2001

other aquatic plant: Chlorella vulgaris
Anal ytical nonitoring: no data
other: Gowmh and cell division
1971
no
other TS

Appropriate statistical evaluations:
Control response: Unknown

Bi ol ogi cal observations: Gowth inhibition of 0, 0 and 50%
after 80 hours and 0, 0 and 30% after 160 hours at 0.00005,

None reported

0.0001, and 0.001 M respectively.
Endpoi nt basis: Inhibition of cell growth
Cell growth was determ ned by direct cell counting using a

Bur ker counting chanber.
Exposure period: 80 and 160 hours

Nom nal concentration: 0.00005, 0.0001
m Met hoxy- p- hydr oxybenzal dehyde

Vanillin inhibited growth of Chlorella vulgaris at the

hi ghest concentration tested.
(2) wvalid with restrictions

and 0.001 M

Publ i shed data and reasonably well described. No statistics
per f or ned.
(3)

other aquatic plant: Chlorella vulgaris
5 hour(s)

Anal ytical rnonitoring: yes
other: Respiration of photosynthesizing cells
1971
no
other TS
Anal ytical nonitoring: Warburg respironeter
Appropriate statistical evaluations: None reported
Control response: Unknown
Bi ol ogi cal observations: Stinulation of respiration of 0, 5
and 100% at pH 5.6 and 0, 5, and 165% at pH 7.2 at 0.00005,
0.0001, and 0.001 M respectively.
Endpoi nt basis: Stinmulation of cell respiration (oxygen
upt ake)

25 Cin 20 m flasks
a period of 5 hours at a

Cells were maintained in the dark at
and oxygen uptake was neasured over
pH of 5.6 or pH of 7.2.

Nom nal concentration: 0.00005, 0.0001
m Met hoxy- p- hydr oxybenzal dehyde
Vanillin strongly enhances respiration at the highest dose
tested and appears to be pH dependent.

(2) wvalid with restrictions
Publ i shed data and reasonably wel
per f or ned.

and 0.001 M

descri bed. No statistics

(3)



5. Toxicity

date: 16-NOV-2001
Subst ance I D: 121-33-5

5.1 Acute Toxicity

5.1.1 Acute Oral Toxicity

Type:
Speci es:
Strain:
Sex:
Vehi cl e:

Met hod:
Year :
GLP:

Test substance:

Resul t:

Test condition:
Test substance:

Reliability:

30-JUN-2001

Type:
Speci es:
Strain:
Sex:

No. of Animals:

Vehi cl e:

Rout e of admn.:

Met hod:

Year :
GLP:

Test substance:

Remar k:

LD50

nouse

ot her: BDF1

mal e

ot her: 2% Tween 80

ot her: LD50 cal cul ated by using the Lorke nethod
1988

no

other TS

LD50 = approximately 1000 ng/ kg bw

Number of deaths at each dose |evel: Not reported

Not reported

m Met hoxy- p- hydr oxybenzal dehyde

(2) wvalid with restrictions

Al t hough the details of the LD50 determ nation were not
descri bed, the LD50 was determ ned as part of another study
conducted to exami ne MMC i nduction. The induction study
appears to follow current standards and therefore the
results of the LD50 determination are considered reliable

(10)

LD50

rat

Osbor ne- Mendel

mal e/ femal e

5

ot her: Propyl ene glycol (20%
ot her: Gavage

LD50 cal cul ated by the Litchfield and W1 coxon nmet hod, dose
range is 95 confidence interva

1964

no

other TS

Sl ope function: 1.3 (95% C.L. 1.2-1.5). Conm was reported
soon after treatnment. Tine of deaths was between 4 hours and
4 days.



5. Toxicity

date: 16-NOV-2001
Subst ance I D: 121-33-5

Resul t:

Test condition:

Test substance:

Reliability:

04- MAR- 2001

Type:
Speci es:
Strain:
Sex:
Vehi cl e:

Rout e of admin.:

Met hod:

Year :
GLP:

Test substance:

Remar k:

Resul t:

Test condition:

Test substance:

Reliability:

04- MAR- 2001

LD50 = 1580 ng/ kg bw (95% C. L. 1390- 1810)
Nunber of deaths at each dose | evel: Not reported
Five male and five fenmal e young adult Osborne- Mendel rats
were fasted for 18 hours prior to treatnent Animals were
observed for toxic signs and death. The observation period
was 2 weeks.
m Met hoxy- p- hydr oxybenzal dehyde
(2) wvalid with restrictions
This study was perforned by the Food and Drug Administration
prior to the establishnent of GLP and OECD. Data are
consi dered reliable.

(16)

LD50

other: Guinea pig

no data

mal e/ f emal e

ot her: Propyl ene glycol (20%
ot her: Gavage

LD50 cal cul ated by the Litchfield and W1 coxon nmethod, dose
range is 95 confidence interva

1964

no

other TS

Sl ope function: 1.1 (95% C. L. 1.09-1.2). Depression was
reported within 1 hour. Time of deaths was between 1 and 3
days.
LD50 = 1400 ng/ kg bw (95% C. L. 1310- 1500)
Nunmber of deaths at each dose | evel: Not reported
Groups of guinea pigs consisting of both males and fenal es
were fasted for 18 hours prior to treatnment Aninmals were
observed for toxic signs and death. The observation period
was up to 2 weeks.
Not reported
m Met hoxy- p- hydr oxybenzal dehyde
(2) wvalid with restrictions
This study was perforned by the Food and Drug Administrati on
prior to the establishment of GLP and OECD. Data are
consi dered reliable.

(16)

5.1.2 Acute Inhalation Toxicity

5.1.3 Acute Dermal Toxicity

5.1.4 Acute Toxicity, other Routes




5. Toxicity

date: 16-NOV-2001
Subst ance I D: 121-33-5

5.4 Repeated Dose T oxicity

Type: Sub-acute
Speci es: r at Sex: mal e
Strain: Gsbor ne- Mendel
Route of administration: oral feed
Exposur e peri od: 27- 28 weeks
Frequency of treatment: daily
Post exposure period: None
Doses: 1, 000 ppm Actual dose: approximately 50 ng/ kg bw d
Control Group: ot her: basal diet
Met hod: ot her: Screening nethod used by U S. Food and Drug
Admi ni strati on.
Year: 1967
GLP: no
Test substance: other TS
Remar k: Statistical evaluations: Not described
Resul t: Toxic response/effects by dose level: No effects were

Test condition:

Test substance:
Concl usi on:

Reliability:

04- MAR- 2001

report ed.

Groups of 5 male and 5 femal e Osbor ne- Mendel
provi ded test substance in the diet at concentrations of 0
or 1,000 ppmfor 27-28 weeks. No vehicle was used. The diet
was prepared and anal yzed weekly. Measurenents of body

rats were

wei ght, food intake and general condition were recorded
weekly. Hemat ol ogi cal exami nations (white cell counts, red
cell counts, henpgl obins and hematocrits) were performed at

the term nation of the study. Mcroscopic exam nation of all
ti ssues was perforned. Histopat hol ogi cal

m Met hoxy- p- hydr oxybenzal dehyde

No effect reported at 1,000 ppmvanillin in the diet of
rats.

(2) wvalid with restrictions

This study was perforned by the Food and Drug Adm nistration
prior to the establishment of GLP and OECD. Data are

consi dered reliable.

(5)



date: 16-NOV-2001

5. Toxicity Substance I D: 121-33-5
Type: Sub-acute
Speci es: r at Sex: mal e
Strain: Gsbor ne- Mendel
Rout e of administration: oral feed
Exposure peri od: 16 weeks
Frequency of treatment: daily
Post exposure period: None
Doses: 10, 000 ppm Actual dose: approxinmately 500 ng/ kg bw d
Control Group: ot her: basal diet
Met hod: ot her: Screening nethod used by U S. Food and Drug
Admi ni strati on.
Year: 1967
GLP: no
Test substance: other TS
Remar k: Statistical evaluations: Not described
Resul t: Toxi ¢ response/ effects by dose level: No effects were

Test condition:

Test substance:
Concl usi on:

Reliability:

04- MAR- 2001

report ed.

Groups of 5 male and 5 femal e Osbor ne- Mendel
provi ded test substance in the diet at concentrations of 0
or 10,000 ppmfor 16 weeks. No vehicle was used. The diet
was prepared and anal yzed weekly. Measurenments of body

rats were

wei ght, food intake and general condition were recorded
weekly. Hematol ogi cal exami nations (white cell counts, red
cell counts, henogl obins and hematocrits) were perfornmed at

the term nation of the study. Mcroscopic exam nation of all
ti ssues was performed. Histopathol ogical

m Met hoxy- p- hydr oxybenzal dehyde

No effect reported at 10,000 ppmvanillin in the diet of
rats.

(2) wvalid with restrictions

This study was performed by the Food and Drug Adm nistration
prior to the establishment of GLP and OECD. Data are

consi dered reliable.

(5)



date: 16-NOV-2001
5. Toxicity Substance I D: 121-33-5
Type: Sub-acute
Speci es: r at Sex: mal e
Strain: Gsbor ne- Mendel
Rout e of administration: oral feed
Exposure peri od: 1 year
Frequency of treatment: daily
Post exposure period: None
Doses: 20, 000 or 50,000 ppm
Control Group: ot her: basal diet
Met hod: ot her: Screening nethod used by U S. Food and Drug
Admi ni strati on.

Year: 1967

GLP: no
Test substance: other TS
Remar k: Statistical evaluations: Not described
Resul t: Toxi ¢ response/ effects by dose level: No effects were

Test condition:

Test substance:

reported

Groups of 5 nmale Osborne-Mende
substance in the diet at concentrations of 0, 20,000 or
50,000 ppmfor 1 yr. Corn oil (3% was added to contro
and test diet as a binder to reduce evaporation of the
flavoring. The diet was

m Met hoxy- p- hydr oxybenzal dehyde

rats were provided test

(5)

Concl usi on: No effect reported at up to 50,000 ppmvanillin in the diet
of rats.

Reliability: (2) wvalid with restrictions
This study was perforned by the Food and Drug Administration
prior to the establishnent of GLP and OECD. Data are
consi dered reliable.

04- MAR- 2001

Type: Sub-acute

Speci es: r at Sex: mal e

Strain: Csbor ne- Mendel

Rout e of administration: oral feed

Exposure period: 2 years

Frequency of treatment: daily

Post exposure period: None

Doses: 5, 000, 10,000, or 20,000 ppm

Control G oup: other: diet only

Met hod: ot her: Screening nethod used by U S. Food and Drug
Admi ni strati on.

Year : 1967
GLP: no

Test substance: other TS

Remar k: Statistical evaluations: Not described

Resul t: Toxi ¢ response/effects by dose level: No effects were

Test condition:

reported.
Groups of 12 male and 12 fenmal e Osbor ne- Mendel
provi ded test substance in the diet at

rats were

concentrations of O



5. Toxicity

date: 16-NOV-2001
Subst ance I D: 121-33-5

Test substance:

5,000, 10,000, or 20,000 ppmfor 2 yrs. No vehicle was
used. Propylene glycol (3% was added to control and test
diet as a binder to reduce evaporation of the flavoring.

The di et was prepared and anal yzed weekly. Measurenents of
body wei ght, food intake and general condition were recorded
weekly. Hematol ogi cal exami nations (white cell counts, red
cell counts, henogl obins and

m Met hoxy- p- hydr oxybenzal dehyde

(5)

Concl usi on: No effect reported at up to 20,000 ppmvanillin in the diet
of rats.

Reliability: (2) wvalid with restrictions
This study was perforned by the Food and Drug Administration
prior to the establishment of GLP and OECD. Data are
considered reliable.

04- MAR- 2001

Type: Sub-acute

Speci es: rat Sex: male

Strain: other: al bino/Carworth Farm

Rout e of adm nistration: oral feed

Exposure peri od: 26 weeks

Frequency of treatnent: ad |ibitum

Post exposure peri od: None

Doses: 0, 0.1, 0.5, or 1.0%in the diet (approximately 0, 40

214, or 437 mg/ kg bw/ d) Actual dose: 0, 40, 214, or
437 mg/ kg bw/ d
Control G oup: other: basal diet only
Met hod: ot her: 26-week feeding study
Year : 1955
GLP: no

Test substance: other TS

Remar k: Statistical evaluations: Yes. Results were analyzed with
Fi sher Student "t"

Resul t: Toxic response/ effects by dose level: MId respiratory

Test condition:

Test substance:
Concl usi on

Reliability:

i nfections were reported throughout al
i ncluding controls. There were no differences (p=0.05) in
survival, body weight, food consunption, and pat hol ogy

bet ween treated ani mals and control s.

Groups of 10 male rats were fed diets containing 0, 0.1,
0.5, or 1.0%vanillin in the diet (approximtely 0, 40, 214
or 437 mg/ kg bw/ d, respectively) for a period of 26 weeks.
Clinical signs, body weight, and food consunption were
recorded. Tissues from5 randomy selected rats from each
group were preserved in formalin and tissues (heart, |iver,
ki dney, spleen, and large and snall intestines) from3 rats
underwent hi st opat hol ogi cal exani nation

m Met hoxy- p- hydr oxybenzal dehyde

Vanillin adm nistered at up to 1.0%in the diet of
26 weeks produced no evidence of toxicity.

(2) wvalid with restrictions

The study was conducted prior to GLP guidelines and the
results were presented in a summary; however, the data were

test groups

rats over



dat e:

16- NOv-2001

5. Toxicity Substance I D: 121-33-5
consi dered reliable.
28- MAR- 2001
Type: Sub-acute
Speci es: r at Sex: mal e
Strain: no data
Rout e of admi nistration: other: inhalation
Exposure peri od: 4 nont hs
Frequency of treatnent: not reported
Post exposure period: Not reported
Doses: 0.5, 1.5, or 15 ng/nB
Control Group: other: not reported
Met hod: other: 4-nmonth inhal ation study
Year : 1982
GLP: no
Test substance: other TS
Remar k: Statistical evaluations: Not reported
Resul t: LOAEL: 1.5 ng/nB
NOAEL: 0.5 ng/nB

Test condition:
Test substance:
Concl usi on

Reliability:

11- MAR- 2001

Toxi ¢ response/effects by dose |evel:

ani mal s showed effects on the nervous and cardi ovascul ar
systens and effects on liver

hemat

Groups of

opoetic function

adrena
(not descri bed).

rats were exposed to 0.5, 1.5, or

i nhal ati on chanbers for 4 nonths.
m Met hoxy- p- hydr oxybenzal dehyde

gl and,

At hi ghest dose

and

15 nmg/ B8 in

(7

The aut hor reported that an inhalation concentration of 1.5
ng/ M8 in rats approaches the toxicological threshold for
vanillin whereas 0.5 ng/n3 showed no effects.

(4) not assignable

The results were reported froma Russian article in a very

short

Engl i sh abstract.

(21)



date: 16-NOV-2001

5. Toxicity Substance I D: 121-33-5
Type: Sub-acute

Speci es: ot her: Dpg/ Mongr el Sex: mal e
Strain: ot her: Mongrel

Route of administration: other: oral capsule

Exposure peri od:

26 weeks and 4 days

Frequency of treatment: daily, 5 days per week

Post exposure period: None

Doses: 0, 25, or 100 ng/ kg bw d

Control G oup: other: 0 ng/kg bwd

Met hod: ot her: 26-week oral toxicity study
Year : 1955
GLP: no

Test substance: other TS

Remar k:
Resul t:

Test condition:

Test substance:
Concl usi on

Reliability:

28- MAR- 2001

Statistical evaluations: Not described
Toxi c response/ effects by dose |evel
treatment were reported

Groups of 1 male and 1 fermal e dog were adnministered 0, 25

or 100 nmg vanillin/kg bw d by capsule, 5 days/week for 26
weeks and 4 days. Dogs were observed for clinical signs and
body wei ght was recorded. At study initiation, 13 weeks and
study term nation, conplete blood counts, henatocrits,

sedi mentation rates, BUN, bronsul phalein liver function
tests, icterus indexes, phenol sul fonphthal ein kidney
function tests, and urinalyses were performed. At necropsy,
the liver, kidney, large and small intestine, heart and

spl een were histol ogically exam ned

m Met hoxy- p- hydr oxybenzal dehyde

Vanillin administered at up to 100 ng/ kg bw/ d to nongre

dogs for over 26 weeks produced no evidence of toxicity.

(2) wvalid with restrictions

The study was conducted prior to GLP guidelines and the
results were presented in a summary; however, the data were
consi dered reliable.

No effects due to

(7

5.5 Genetic Toxicity 'in Vitro'

Type:
System of testing:
Concentration:

Cytotoxi ¢ Concentration:
Met abol i ¢ activation:

Resul t:

Met hod:
Year :
GLP:
Test substance:

Resul t:

Ames test
bacterial Sal nonella typhimrium TA1535, TA98, TA100
NG
not reported
with
positive
ot her: Ames assay Not reported
1985
no
other TS

m Met hoxy- p- hydr oxybenzal dehyde did not increase the nunber

of revertants.



5. Toxicity

date: 16-NOV-2001
Substance I D: 121- 33-5

Test condition:

Test substance:

Concl usi on

Reliability:
15- MAY- 2001
Type:

System of testing:

Concentration

Cyt ot oxi ¢ Concentr
Met abol i c acti vat

Resul t:

Met hod:
Year :
GLP:

Test substance:

Resul t:

Test condition:

Test substance:

Concl usi on

Reliability:

30- MAR- 2001

DMSO was used as the sol vent. The positive control was
benzo(a) pyrene. Plates were incubated for 48 hours after
whi ch revertant colonies were counted. Three replicates
with 4 plates were done.

Met abol i c activation: rat liver mcrosone fraction S9 from
Aroclor induced rats

m Met hoxy- p- hydr oxybenzal dehyde (90% purity)

m Met hoxy- p- hydr oxybenzal dehyde was non nutagenic in this
assay.

(2) wvalid with restrictions

Assay was conducted by standard met hodol ogy and published in
a peer reviewed journal, but the tabulated results had
limted description.

(23)

Anes test
bacterial Sal monella typhinmrium TA1535, TA1537,

TA1538, TA98, TA100
10, 000 ug/pl ate
ation: not reported

on: wi th and without
positive

ot her: Ames assay Not reported

1989

no

other TS

m Met hoxy- p- hydr oxybenzal dehyde was inactive in the Ames
assay using Sal nonella typhi murium TA1535, TA1537, TA1538,
TA98, TA100 with or without S9 acitivation.

Fol l owi ng 2 days of incubation at 37 C, revertant col onies
were counted el ectroni cally.

Met abol i c activation: with and without rat |iver mcrosone
fraction S9 from Arocl or induced rats

m Met hoxy- p- hydr oxybenzal dehyde

m Met hoxy- p- hydr oxybenzal dehyde was non-nutagenic in this
assay.

(2) wvalid with restrictions

Assay was conducted by standard net hodol ogy, but there was
limted description of the study and the results were

t abul at ed.

(8)



5. Toxicity

date: 16-NOV-2001
Subst ance I D: 121-33-5

Type:

System of testing:

Concentration:

ot her: cl astogeni c assay
non bacterial Chinese hanster ovary cells
20 nM

Cytotoxi ¢ Concentration: not reported

Met abol i ¢ activati on: with

Resul t: positive

Met hod: ot her: Chronsonal aberrations Chi square test
Year: 1982
GLP: no

Test substance: other TS

Resul t:

Test condition:

Test substance:

Concl usi on

Reliability:
02- APR- 2001
Type:

System of testing:

Concentration:

m Met hoxy- p- hydr oxybenzal dehyde produced no signficant
difference in chronosonal abberations as conpared to the
vehicle contro

DMSO was used as the solvent and control. Cells were exposed
to the flavoring agent for 24 hours and then incubated

anot her 24 hours without the flavor after which the cells
were treated with colchicine for 2-3 hours. Cells were

stai ning using Gensa staining nethod. The scoring of
about 200 netaphase spreads, containing 20-26 chronpsones
was used to cal cul ate the percentage of chronpsomal
aberrations.

Met abolic activation: rat |iver mcrosone fraction S9

m Met hoxy- p- hydr oxybenzal dehyde (90-95% purity)

m Met hoxy- p- hydr oxybenzal dehyde di d not induce chronosona
aberrations.

(2) wvalid with restrictions

Assay was conducted by standard nethodol ogy and published in
a peer reviewed journal. Tabul ated results.

(18)

Sister chromatid exchange assay
non bacterial Human | ynphocytes
0-1.0 mM confirmation experinment: 0.75 or 1.0 mV

Cytotoxi ¢ Concentration: not reported

Met abol i c activation: with
Resul t: positive
Met hod: other: Sister chromatid exchange The results were anal yzed
usi ng regression analysis and t-test with separate variance
estimate.
Year : 1986
GLP: no
Test substance: other TS

Resul t:

Test condition:

m Met hoxy- p- hydr oxybenzal dehyde produced a dose- dependent

i nduction of sister chromatid exchanges( p<0.01; two-tailed
test). In the confirmation experiment, vanillin was
confirmed as a potent inducer of sister chromatid exchanges
(p,0.001; two-tailed test). At 0.75 mM vanillin produced
20 SCE per treated cell and at 1.0nmM produced 20 SCE per 4
treated cells.

DMSO, et hanol or DMSQO et hanol (1:1) were used as sol vents



date: 16-NOV-2001
5. Toxicity Substance I D: 121-33-5

and negative controls. The solvent used with vanillin was
not specified. The positive control used was
styrene-7, 8-oxide. After an exposure of 88-90 hours, the
| ymphocytes were treated with colchicine (50 ng/m for 2
hours) and hypotonic KO (0.075 Mfor 5-10 m nutes). For
each concentration tested (not specified in first
experinent), 25 metaphases fromone culture were anal ysed
The first experinment used vanillin concentrations ranging
fromO-1 mM Since positive results were reported, a
confirmation experinment was conducted using 2 concentrations
of 0.75 and 1.0 mM
Met abol i ¢ activation: Phytohemaggl utinin-stinmulated

Test substance: m Met hoxy- p- hydr oxybenzal dehyde (99. 6% purity)

Concl usi on: m Met hoxy- p- hydr oxybenzal dehyde was reported to be an
i nducer of sister-chromatid exchanges.
Reliability: (1) wvalid without restriction

Assay was conducted by standard nethodol ogy and published in
a peer reviewed journal

30- MAR- 2001 (14)
Type: Chronpsomal aberration test
System of testing: non bacterial Human | ynphocytes
Concentrati on: 0, 1, 2 or 4 mM
Cytotoxic Concentration: not reported
Met abol i c activation: with
Resul t: positive
Met hod: ot her: Chronosonmal aberrations (Jansson et al., 1986) The data
were anal yzed using Fisher's exact probability test and the X2
test.
Year : 1987
GLP: no
Test substance: other TS
Remar k: The significance of counting and including gaps is

controversial and this paranmeter is not included in the
eval uation of chronosonme aberration tests according to the
CECD gui delines for testing chenicals.

Resul t: In the first experinent and only at the highest
concentration tested (4 mM), a statistically increase in
chronpsomal aberrations with gaps included (p<0.01) was
reported. This effect was not repeated in the second
experi nent .

Test condition: Et hanol was used as the solvent and negative control. The
positive control used was styrene-7, 8- oxi de. Fol | owi ng an
exposure tinme of 48 hours, chronmpsome and chromatid
aberrations and gaps were recorded. Two experinents, using
3 different concentrations, were conducted with the
| ynphocytes of two different donors. For each concentration
100 cells were anal yzed per slide
Met abol i ¢ activation: Phytohemaggl utinin-stinmulated

Test substance: m Met hoxy- p- hydr oxybenzal dehyde

Concl usi on: Al t hough vanillin increased in chronosonmal aberrations with
gaps included at highest concentration i n one experinment,



date: 16-NOV-2001
5. Toxicity Substance I D: 121-33-5

these findings were not repeated in a second experinent.
Mor eover, the inclusion of "gaps" in evaluating chronpsomnal
aberrations is a controversial topic and has not been
included in standard protocols for chronosomal aberration
testing.

Reliability: (1) wvalid without restriction
Assay was conducted by standard nethodol ogy and published in
a peer reviewed journal

01- APR-2001 (13)
Type: Si ster chromatid exchange assay
System of testing: non bacterial Human | ynphocytes
Concentrati on: 0, L or 2 MM
Cytotoxi ¢ Concentration: not reported
Met abol i c activation: with
Resul t: positive
Met hod: other: Sister chromatid exchange (Jansson et al., 1986)
Student's t-test
Year : 1987
GLP: no
Test substance: other TS
Resul t: There was a statistically signficant increase in sister
chromatid exchanges at both 1 mM and 2 nM (p<0.001) as
conpared to the vehicle control. The nunber of sister

chromatid exchanges per cell for control, 1 nM and 2 mM was
14.3, 19.2, and 24.2, respectively. The positive contro
was 21.3 sister chromatid exchanges per cell

Test condition: Et hanol was used as the solvent and negative control. The
positive control used was styrene-7,8-oxide. After an
exposure of 88 hours, the |ynphocytes were treated with
colchicine (50 ng/m for 2 hours) and hypotonic KC (0.075 M
for 5-10 m nutes). For each concentration tested (not
specified), 20 netaphases fromone culture were anal ysed
Met abol i ¢ activation: Phytohemaggl utinin-stinmulated

Test substance: m Met hoxy- p- hydr oxybenzal dehyde

Concl usi on: m Met hoxy- p- hydr oxybenzal dehyde at concentrations of 1 and 2
mM i nduced sister chromatid exchanges in human | ynphocytes
Reliability: (1) wvalid without restriction

Assay was conducted by standard nethodol ogy and published in
a peer reviewed journal
01- APR- 2001 (13)



5. Toxicity

date: 16-NOV-2001
Subst ance I D: 121-33-5

Type:

System of testing:

Concentration:

Si ster chromatid exchange assay
human | ynmphocyt es Human | ynphocyt es
0-1.0 mM

Cytotoxi ¢ Concentration: not reported

Met abol i ¢ activati on: with
Resul t: positive
Met hod: other: Sister chromatid exchange (Jansson et al., 1986) The
data were anal yzed using linear regression by |east squares
and significance was tested at p<0.05, 0.01, and 0.001.
Year : 1988
GLP: no
Test substance: other TS

Resul t:

Test condition:

Test substance:

Concl usi on

Reliability:
01- APR- 2001
Type:

System of testing:

Concentration:

Cytotoxi ¢ Concentr
Met abol i c activat

Resul t:

Met hod:

Year :
GLP:

Test substance:

Resul t:

Test condition:

Statisticially signficant increase in sister chromatid
exchanges (p<0.01) as conpared to the vehicle control. The
regression coefficient was 11.4 SCE/ cell/ mM

DMSO and et hanol were used as solvents and negative
controls. The positive control used was styrene-7,8-oxi de.
After an exposure of 88 hours, the |ynphocytes were treated
with col chicine (50 ng/m for 2 hours) and hypotonic KC
(0.075 Mfor 5-10 nminutes). For each concentration tested
(not specified), 25 netaphases fromone culture were

anal ysed.

Met abol i ¢ activation: Phytohemaggl utinin-stinmulated

m Met hoxy- p- hydr oxybenzal dehyde (99% purity)

m Met hoxy- p- hydr oxybenzal dehyde i nduced sister chromatid
exchanges in this assay.

(1) wvalid without restriction

Assay was conducted by standard nethodol ogy and published in
a peer reviewed journal

(15)

ot her: cl astogeni c assay
non bacterial Chinese hanster ovary cells
5, 20 or 40 nM
ation: not reported
on: wi t hout
negative

other: Chronsonmal aberrations Chi square test in conparison
with control val ues
1985

no
other TS

No statisically sigificant increase in chronosal aberrations
(p<0.05 and p<0.001) was reported. At 5, 20, and 40 nM the
nureri cal frequency of cells with chronbsone aberrations was
4.2, 6.0 and 6.4, respectively.

DMSO was used as the solvent and MNNG as the positive

control. Cells were exposed for 24 hours. Prior to
harvesting, the cells were treated with colchicine for 2
hours and fixated with ethanol/acetic acid. The cells were



5. Toxicity

date: 16-NOV-2001
Subst ance I D: 121-33-5

Test substance:

Concl usi on

Reliability:
01- APR- 2001
Type:

System of testing:

Concentration:

Cyt ot oxi ¢ Concentr
Met abol i ¢ acti vat

Resul t:

Met hod:

Year :
GLP:

Test substance:

Resul t:

Test condition:

Test substance:

Concl usi on

Reliability:

01-APR-2001

stai ned using the G ensa staining nethod and then karyotypes
were anal yzed by the high resolution bandi ng nethod of Yunis
(1981).
Met abol i ¢ activation: none
m Met hoxy- p- hydr oxybenzal dehyde (90-95% purity)
m Met hoxy- p- hydr oxybenzal dehyde did not induce chronosona
aberrations.
(2) wvalid with restrictions
Assay was conducted by standard nethodol ogy and published in
a peer reviewed journal

(17)

Unschedul ed DNA synt hesi s
non bacterial Rat hepatocyte (Fischer and
Spr ague- Dawl ey)

500 ug/m
ation: not reported
on: no data

positive

ot her: Unschedul ed DNA synthesis (WIIliams, 1977, 1980 and
Butterworth et al., 1987) Not reported

1989

no

other TS

m Met hoxy- p- hydr oxybenzal dehyde treatnment did not increase
UDS conpared to controls.

Rat hepatocytes were incubated in culture dishes for 18-20
hours with vanillin. Concurrent cell counting or

nmeasur enent of LDH rel ease was used to determine relative
cell survival. UDS was neasured by electronically counting
nucl ear grains and cal cul ati ng the net nuclear grain count
(NNG). At each test concentration, 75-150 cells were

anal yzed. An increase in NNG of "at |east 6 grains per

nucl eus above the concurrent solvent control value and/or an
increase in the percent of nuclei having 6 or nore net
grains to at |east 10% above the concurrent negative
control" was considered a positive UDS response

m Met hoxy- p- hydr oxybenzal dehyde

m Met hoxy- p- hydr oxybenzal dehyde was not genotoxic in this
assay.

(2) wvalid with restrictions

Assay was conducted by standard nethodol ogy, but there was
limted description of the study and the results were

t abul at ed.

(9)



5. Toxicity

date: 16-NOV-2001
Subst ance I D: 121-33-5

Type:

System of testing:

Concentration:

Mouse | ynphoma assay
non bacterial L5178Y mouse | ynmphoma cell |ine
1000 ug/m (without S9) and 1500 ug/m (with S9)

Cytotoxi ¢ Concentration: not reported

Met abol i ¢ acti vati on:

Resul t:

Met hod:
Year :
GLP:

Test substance:

Resul t:

Test condition:

Test substance:

Concl usi on

Reliability:
01- APR-2001
Type:

System of testing:

Concentration:

with and wi t hout
positive

ot her: Mouse | ynmphoma assay (Clive et al. 1979) Not reported
1989

no

other TS

m Met hoxy- p- hydr oxybenzal dehyde treatnment did not affect
mut ageni ¢ activity.

Cells were exposed to vanillin for 4 hours, washed

i ncubated for 48 hours and then cloned. After 10-14 days,
colonies were automatically counted. The ratio of nutant to
vi abl e col oni es cloned without selective nmedi um was
considered to be the nmutant frequency.

Met abol i c activation: with and without rat |iver mcrosonme
fraction S9 and cofactors

m Met hoxy- p- hydr oxybenzal dehyde

m Met hoxy- p- hydr oxybenzal dehyde was non nutagenic in this
assay.

(2) wvalid with restrictions

Assay was conducted by standard net hodol ogy, but there was
limted description of the study and the results were

t abul at ed.

(9)

Si ster chromatid exchange assay
non bacterial Chinese hanster ovary cells
up to 100 uM

Cytotoxic Concentration: not reported

Met abol i ¢ activati on:

Resul t:

Met hod:
Year :
GLP:

Test substance:

Resul t:

Test condition:

wi th and wit hout
positive

other: Sister chromatid exchange Student's t-test
1987

no

other TS

m Met hoxy- p- hydr oxybenzal dehyde by itself did not induce
sister chromatid exchange. When added to MMC pretreated
cells, a dose-dependent increase in the frequency of sister
chromati d exchanges was observed. The highest increase
(429% occurred at a dose of 100 uM There was no effect by
vanillin on sister chromatid exchanges in cells pretreated
by MM or MNNG. An increased incidence of sister chromatid
exchanges was observed in cells pretreated with EMS, ENNG,
ENU and MNU suggesting that the sister chromatid
exchange-enhancing effects of vanillin seemed to be
dependent on the quality of the |esions of the DNA

Met abol i c activation: with and without rat |iver nicrosone



5. Toxicity

date: 16-NOV-2001
Subst ance I D: 121-33-5

Test substance:

Concl usi on

Reliability:
01- APR- 2001
Type:

System of testing:

Concentration:

Cytotoxi ¢ Concentr
Met abol i c activat

Resul t:

Met hod:
Year:
GLP:

Test substance:

Resul t:

Test condition:

Test substance:

Concl usi on:
Reliability:

02- APR-2001

fraction S9
Vanillin was dissolved in DMSO and cells were exposed for 22
hours. The cells were prepared for analysis of sister
chromati d exchange using a nodified G ensa staining nethod
(Sakani shi and Takayamm, 1977). In addition, cells
pre-treated with mtonmycin C (MMC) were al so exposed to
vanillin to test for antinutagenic effects. Further
i nvestigations on antimnmutagenicity were conducted by
exposing cells pretreated with ethyl methanesul phonate
(EMS), N-ethyl -N -nitro-N nitrosoguani di ne (ENNG ,
N et hyl- N-ni trosourea (ENU), nmethyl nethanesul phonate (MVS),
N net hyl -N' -ni tro- N-ni trosoguani di ne (MNNG), or
N- et hyl -N-ni trosourea (MNU) to vanillin.
m Met hoxy- p- hydr oxybenzal dehyde
m Met hoxy- p- hydr oxybenzal dehyde i s not an inducer of sister
chromati d exchanges; however, it appears to increase the
frequency of sister chromatid exchanges in cells pretreated
with MMC, EMS, ENNG ENU and MNU, but not MVS or MNNG
(1) wvalid without restriction
Assay was conducted by standard nethodol ogy and published in
a peer reviewed journal

(26)

Ames test
bacterial Sal nonella typhimurium TA98, TA100
0. 05- 1000 ug/ pl ate
ation: not reported
on: with
positive

ot her: Anmes assay
1982

no

other TS

m Met hoxy- p- hydr oxybenzal dehyde di d not increase the
i nci dence of nutation as conpared to the vehicle controls,
either with or without S9 m x.
DMSO was used as the solvent and control. The results were
consi dered positive if a reproduci ble, dose-related increase
in the nunmber of revertants and a greater than 2-fold
increase in spontaneous nutation rate was observed.
Met abolic activation: rat liver microsone fraction S9 from
Arocl or induced rats
m Met hoxy- p- hydr oxybenzal dehyde (90-95% purity)
m Met hoxy- p- hydr oxybenzal dehyde was non nut ageni c.
(2) wvalid with restrictions
Assay was conducted by standard nethodol ogy and published in
a peer reviewed journal. Tabul ated results.

(18)



date: 16-NOV-2001

5. Toxicity Substance | D: 121-33-5
Type: Ames test
System of testing: bacterial Sal nonella typhinurium TA98, TA100, TA1535
TA1537
Concentration: 0, 100, 333, 1000, 3333, or 10000 ug/plate
Cytotoxic Concentration: not reported
Met abol i ¢ activati on: with
Resul t: positive
Met hod: ot her: Anes assay (Haworth et al., 1983)
Year : 1986
GLP: yes
Test substance: other TS
Resul t: m Met hoxy- p- hydr oxybenzal dehyde produced no i ncreased

i nci dence of nutation as conpared to the vehicle controls,
either with or without S9 m x.

Test condition: Met abolic activation: rat liver mcrosonme fraction S9
Sodi um azi de (TA1535 and TA100), 4-nitro-o-phenyl enedi an ne
(TA98), and 9-ami noacridine (TA97 and TA1537) were used as
positive controls for the specific Salnmonella strains
without S9. 2-Am noanthracene was used with all strains
incubated with S9. Solvent controls were al so prepared
concurrently. Prelimnary tests were conducted to assess
the cytotoxicity of the test conpound and establish suitable
concentrations for testing. At | east 5 concentrations of
the test chemicals (in triplicate) were incubated with or
wi thout S9 for 20 minutes after which plates were prepared
and incubated at 37 C for 48 hours. A test chemical was
considered “rmutagenic” if there was a dose-rel ated,
reproduci bl e increase in the nunber of revertants over
background (not required to be 2-fold increase), “non
nmut agenic” if there was no increase, and “questionable” if
there was no clear reproduci ble dose-rel ated i ncrease or
“when the response was of insufficient nmagnitude to support
a determ nation of nutagenicity”.

Test substance: m Met hoxy- p- hydr oxybenzal dehyde (99% purity)

Concl usi on: m Met hoxy- p- hydr oxybenzal dehyde was non- nut ageni c
Reliability: (1) wvalid without restriction
NTP st udy
04- APR- 2001 (22)
Type: Anmes test
System of testing: bacterial Sal nonella typhinmurium TA92, TA1535, TA100,
TA1537, TA94, and TA98

Concentration: maxi mum concentration = 10 ng/plate
Cyt ot oxi ¢ Concentration: not reported
Met abol i ¢ activation: with
Resul t: positive
Met hod: ot her: Anmes assay

Year : 1984

GLP: no

Test subst ance: other TS



5. Toxicity

date: 16-NOV-2001
Subst ance I D: 121-33-5

Resul t:

Test condition:

Test substance:
Concl usi on

Reliability:
04- APR-2001
Type:

System of testing:
Concentrati on:
Cytotoxi ¢ Concentr
Met abol i ¢ acti vat
Resul t:

Met hod:
Year :
GLP:
Test substance:

Resul t:

Test condition:

Test substance:
Concl usi on:

m Met hoxy- p- hydr oxybenzal dehyde produced negative results in
all the strains tested.
Met abolic activation: S9 fraction fromliver of PCB-induced
Fi scher rats
Overnight cell cultures were preincubated at 37 Cwith the
test chemcal and S9 for 20 minutes prior to plating. Six
concentrations of the test chemical were tested in
duplicate. The number of revertants was scored after the
pl ates were incubated for 2 days at 37 C. A chemical was
consi dered nutagenic if the number of revertants was 2X the
nunber of colonies in the solvent control.
m Met hoxy- p- hydr oxybenzal dehyde
m Met hoxy- p- hydr oxybenzal dehyde was non rmut ageni c.
(2) wvalid with restrictions
Assay was conducted by standard nethodol ogy and published in
a peer reviewed journal, but the tabul ated results had
limted description.

(12)

Chronpsonmal aberration test
non bacterial Chinese hanster fibroblast cell |ine
mexi mum concentration = 1.0 ng/m
ation: not reported
on: wi t hout
positive

ot her: Chronpsomal aberrations (Ishidate and Odashi ma, 1977)
1984

no

other TS

m Met hoxy- p- hydr oxybenzal dehyde di d not induce chronosona
aberrations.

Cells were exposed to 3 different concentrations of the test
substance for 24 or 48 hours after which colcem d was added
2 hours before harvesting. Cells were trypsinized,
suspended in a hypotonic KCl solution (13 min at room
tenperature), centrifuged, fixed with acetic acid-nethano
and applied to slides. Preparations were stained with

G ensa solution and 100 wel | -spread nmetaphases were

m croscopi cal ly observed. The incidence of polyploid cells
and cells with structural chronpsomal aberrations were
counted. Controls consisted of solvent-treated or untreated
cells. Test chenmicals were considered positive if the

i nci dence of aberrations was >10% equivocal if between 5.0
and 9.9% and negative if <4.9% For positive sanples, the
D20 (dose in mg/m at which structural aberrations were
detected in 20% of the netaphases observed) was cal cul at ed
to assess the clastogenic potential. The frequency of cells
wi th exchange-type aberrations per unit dose (nmg/m) was

al so cal cul ated and expressed as “TR'.

Met abol i ¢ activation: none

m Met hoxy- p- hydr oxybenzal dehyde

m Met hoxy- p- hydr oxybenzal dehyde was not clastogenic in this
assay.



date: 16-NOV-2001

(12)

5. Toxicity Substance I D: 121-33-5

Reliability: (2) wvalid with restrictions
Assay was conducted by standard nethodol ogy and published in
a peer reviewed journal, but the tabulated results had
limted description.

04- APR-2001

Type: Ames t est

System of testing:

Concentration:

Cytotoxi c Concentr
Met abol i c acti vat

Resul t:

Met hod:
Year :
GLP:

Test substance:

Resul t:

Test condition:

Test substance:

Concl usi on

Reliability:
03-JUL-2001
Type:

System of testing:

Concentration

Met aboli ¢ activat

Resul t:

Met hod:
Year:
GLP:

Test substance:

Resul t:

Test condition:

Test substance:

Concl usi on

Reliability:

04-JUL-2001

bacterial Sal nonella typhimurium TA100
not reported

ation: not reported

on: wi t hout
negative

ot her: Anmes assay
1980

no

other TS

No nut agenicity was reported.

Met abol i c activation: none

The test was not conducted in duplicate and was part of a

| arger study exam ning the nutagenicity of aqueous

chl orination of organic conpounds.

m Met hoxy- p- hydr oxybenzal dehyde

m Met hoxy- p- hydr oxybenzal dehyde was non-nutagenic in this

assay.

(3) invalid

The assay was not conducted in accordance with current

standards (lack of duplicates) and was not well described.
(25)

other: reverse nmutation test
bacterial Bacillus subtilis M45 (Rec-) and Hl7 (Rec+)
21 ug/ di sk
on: wi t hout
positive

other: Bacillus subtilis recessive assay
1978

no

other TS

m Met hoxy- p- hydr oxybenzal dehyde produced negative results.
Met abol i c activation: none
The results were considered negative if the zone of
inhibition was <2 mm weakly positive if greater than or
equal to 2 mm and positive if greater than or equal to 5mm
m Met hoxy- p- hydr oxy benzal dehyde
m Met hoxy- p- hydr oxybenzal dehyde was non-nutagenic in this
assay.
(2) wvalid with restrictions
Al t hough the data were collected prior to GLP or OECD
gui delines and the najority of the article was in Japanese
(English summary tables), the study appeared to foll ow
standard met hodol ogy. Therefore the data were consi dered
reliable.

(24)



5. Toxicity

date: 16-NOV-2001
Substance I D: 121-33-5

5.6 Genetic Toxicity 'in Vivo'

Type:

Speci es:

Rout e of admin.:
Exposure peri od:
Doses:

Resul t:

Met hod:
Year :
GLP:
Test substance:

Met hod:
Renmar k:

Test condition:

Test substance:

Concl usi on
Reliability:

30- MAR- 2001

other: Cl astogenic assay

ot her: M ce/ BDF1 Sex:
unspeci fi ed

Si ngl e dose

Not reported

anbi guous

mal e

ot her: Chronpsonal aberrations
1989
no

other TS

Appropriate statistical evaluations: Not reported
Pol ypl oi d frequencies ranged from 0- 3. 5% dependi ng on the

chem cal tested and were not different from control

Specific data for ethyl vanillin were not avail able. Ethyl
vanillin did not affect tubulin polynerization to

nm cr ot ubul es.

Ethyl vanillin at a single unspecified dose was suspended in
olive oil and intraperitoneally injected into groups of 5

mal e mice. Prelimnary chronosonal aberration tests were
conducted 6, 24, and 48 hours after treatnent. The effect on
tubulin polynerization was al so exani ned.

m Met hoxy- p- hydr oxybenzal dehyde (data for structurally

rel ated substance ethyl vanillin)
Et hyl vanillin did not produce chronpsonmal aberrations.
(4) not assignable

The study was reported in an abstract
detail .

with very linmted

(4)



date: 16-NOV-2001

5. Toxicity Substance I D: 121-33-5
Type: other: Cl astogenic assay
Speci es: ot her: M ce/ BDF1 Sex: mal e

Rout e of admin.:
Exposure peri od:
Doses:

Resul t:

Met hod:

Year :

GLP:
Test substance:

Met hod:

Resul t:

Test condition:

Test substance:

Concl usi on:

Reliability:
30- MAR- 2001
Type:

Speci es:
Strain:

Rout e of admin.:
Exposure peri od:
Doses:

Resul t:

Met hod:
Year :
GLP:
Test substance:

Met hod:

Resul t:

Test condition:

unspeci fi ed
Si ngl e dose
Not reported

anbi guous

ot her: M cronucl eus test

1989

no

other TS

Appropriate statistical evaluations: Not reported

Ef fect on mtotic index or PCE/NCE ratio by dose |level and
sex: Ethyl vanillin adm nistration did not affect the
frequency of m cronucl eated pol ychromatic erythrocytes.
Ethyl vanillin at a single unspecified dose was suspended in
olive oil and intraperitoneally injected into groups of 5
mal e m ce. The frequency of m cronucl eated polychromatic

erythrocytes was determ ned 24 hours after treatnent.

m Met hoxy- p- hydr oxybenzal dehyde (data for sturcturally

rel ated substance ethyl vanillin)

Ethyl vanillin adm nistration did not affect the frequency
of m cronucl eated pol ychromatic erythrocytes.

(4) not assignable

The study was reported in an abstract with very limted
detail .

(4)

ot her:
nonkey
NVRI
unspeci fied

Two doses at 0 and 24 hours

333, 666, or 1,000 ng/kg bw in 3% gum arabic
negative

Cl ast ogeni ¢ assay

Sex: mal e/ femal e

ot her: M cronucl eus test
1983
no

other TS

Appropriate statistical evaluations: Yes. Statistica

signi ficance deterni ned by nethods of Kastenbaum and Bowran
1970) .

éffecg on mitotic index or PCE/NCE ratio by dose |evel and

sex: The nmean nunber of m cronucl eated PE/ 1000 PE at 0, 333

666, and 1,000 ng/kg bw was 2.5, 2.5, 3.7, and 3.0,

respectively.

Groups of 10- to 14-week-old NVMRI mce were

intraperitoneally injected at 0 and 24 hours with 333, 666,

or 1,000 my/ kg bw. At 30 hours, the mice were killed and

bone marrow snears were prepared using the staining nethod

of Schmid (1976).



5. Toxicity

date: 16-NOV-2001
Subst ance I D: 121-33-5

Test substance:

Concl usi on

Reliability:
09-JUL-2001
Type:

Speci es:
Strain:

Rout e of admin.:
Exposure peri od:
Doses:
Resul t:
Met hod:

Year :

GLP:
Test substance:

Met hod:

Resul t:

Test condition:

Test substance:
Concl usi on

Reliability:

09-JUL-2001

m Met hoxy- p- hydr oxybenzal dehyde (data for

rel ated substance ethyl vanillin)
Et hyl vanillin did not induce micronucle

(2) wvalid with restrictions
The data wer e acquired by standard nethodol ogy and publi shed

sturcturally

in this assay.

in a peer reviewed journal but there was a limted

description of the protocol and the results were tabul ated.
(35)

other: Cl astogenic assay

nmonkey Sex: mal e/ femal e

NWVRI

unspeci fi ed

Two doses at 0 and 24 hours

335, 670, or 1,005 ng/kg bwin olive oi
negative

ot her: M cronucl eus test
1983

no

other TS

Appropriate statistical evaluations: Yes. Statistica

signi ficance detern ned by nethods of Kastenbaum and Bowran

(1970).

Ef fect on mitotic index or PCE/NCE ratio by dose | evel and

sex: The nean nunber of ni cronucl eated PE/ 1000 PE at 0, 335

670, and 1,005 ng/kg bw was 1.9, 2.0, 1.8, and 2.9,

respectively

Groups of 10- to 14-week-old NVRI mce were

intraperitoneally injected at 0 and 24 hours with 335, 670,

or 1,005 mg/kg bw. At 30 hours, the mce were killed and

bone marrow snears were prepared using the staining nethod

of Schmid (1976).

m Met hoxy- p- hydr oxybenzal dehyde (data for

rel ated substance p-ethoxybenzal dehyde

p- Et hoxybenzal dehyde did not induce nicronucle

assay.

(2) wvalid with restrictions

The data were acquired by standard net hodol ogy and publ i shed

in a peer reviewed journal but there was a limted

description of the protocol and the results were tabul ated.
(35)

structurally

inthis



date: 16-NOV-2001

5. Toxicity Substance I D: 121-33-5
Type: other: Cl astogenic assay
Speci es: ot her: M ce/ BDF1 Sex: mal e

Rout e of admin.:
Exposure peri od:
Doses:
Resul t:
Met hod:

Year :

GLP:
Test substance:
Met hod:

Remar k:

Resul t:

Test condition:

Test substance:
Concl usi on

Rel i ability:

30- MAR- 2001

unspeci fi ed

Up to 21 hours

125- 500 ng/ kg (specific doses not reported)
negative

ot her: M cronucl eus test (Schmd, 1976)
1988

no

other TS

Appropriate statistical evaluations: Chi-square test,
Cochrane-Arnitage trend test
Vanillin by itself did not induce any MN-PCEs. The authors
al so reported that vanillin adm nistered concurrently wth
MMC did not alter frequency of M\ PCEs (data and net hodol ogy
not reported). Treatment with vanillin post MMC injection
appeared to reduce the frequency of M-PCEs, reaching
statistical significance at 6 and 9 hours post injection.
Ef fect on mitotic index or PCE/NCE ratio by dose | evel and
sex: Vanillin adm nistered after treatnent with Mtomycin C
was reported to produce a significant reduction in the
frequenci es of m cronucl eated pol ychromatic erythrocytes
(M\- PCEs). The frequency of MN-PCEs was reported for 500 ng
vanillin/kg bwat time 0, 3, 6, 9, 12, 15, 18, and 21 hours
as 4.3, 3.63, 3.23 (p=0.05 from MMC control)), 2.23 (p=0.01
from MMC control), 3.6, 3.57, 4, and 4.47% respectively.
The control groups (not described in nethods by authors) of
MVC only or vanillin only showed M\ PCE frequencies of 4.5
and 0.13% respectively.
Mce were pretreated with 2 ng mtomycin C (MVC)/ kg bw by
intraperitoneal injection. At 3, 6, 9, 12, 15, 18 and 21
hours post MMC injection, vanillin doses were adm nistered
by gavage. At 24 hours post MMC injection, the bone marrow
cells were sanpled. In the tinme-course study, 500 ng
vanil lin/ kg bw suspended in 2% Tween 80 was admi ni stered at
7.5 or 9 hours post MMC injection and at 12, 16, 20, 24, 30,
36, 48, and 72 hours post MMC injection, the bone marrow
cells were sanpl ed.
m Met hoxy- p- hydr oxybenzal dehyde
Vani | lin suppresses MN-PCE i nduced by MMC and is nost
effective at 9 hours after mitomycin-C induction of
m cronuclei. A reduction of 38-50% was observed.
(1) wvalid without restriction
The data were acquired by standard net hodol ogy and published
in a peer reviewed journa

(11)



date: 16-NOV-2001

5. Toxicity Substance I D: 121-33-5
Type: other: Lethal nutation test
Speci es: ot her: Drosophila nmel anogaster Sex: no data
Route of admin.: oral feed
Doses: 50 mM
Resul t: negative
Met hod: other: Sex linked recessive lethal nutation assay (Wergler et
al., 1977)
Year : 1983
GLP: no
Test substance: other TS
Met hod: Appropriate statistical evaluations: Yes. Statistica
significance deternined by nethods of Kastenbaum and Bowran
(1970).
Remar k: Et hyl vanillin did not increase the nunber of sex-Iinked

Test condition:

Test substance:

Concl usi on:

Reliability:

30- MAR- 2001

recessive lethal nutations as conpared to controls.

Flies were exposed to the test conpound prepared in a 5%

saccharose solution and 2% et hanol and 2% Tween 80 for

conpounds with poor water solubility. Further details of

t he nmet hodol ogy were not reported.

m Met hoxy- p- hydr oxybenzal dehyde (data for structurally

rel ated substance ethyl vanillin)

Et hyl vanillin did not induce sex |inked recessive lethals

in Drosophila nel anogaster.

(2) wvalid with restrictions

The data were acquired by standard net hodol ogy and published

in a peer reviewed journal but there was a linmited

description of the protocol and the results were tabul at ed.
(35)

5.8.2 Developmental Toxicity/Teratogenicity

5.8.3 Toxicity to Reproduction, Other Studies
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I UCLID Data Set

Exi sting Chem cal
CAS No.

El NECS Nane

EC No.

TSCA Nane

Mol ecul ar Fornmul a

Producer Rel ated Part
Company:
Creation date:

Subst ance Rel ated Part
Company:

Creation date:

Meno:

Printing date:
Revi si on date:
Dat e of |ast Update:

Nunber of Pages:

Chapter (profile):

Reliability (profile):
Fl ags (profile):

ID: 140-11-4

140-11-4

benzyl acetate

205-399-7

Acetic acid, phenyl nethyl ester
C9H1002

Aromatic Consortium The Flavor and Fragrance High

Producti on Vol une Consortia
28- JUN 2001

Aromatic Consortium The Flavor and Fragrance High

Producti on Vol une Consortia
28- JUN 2001

Benzyl Derivatives

16- NOv- 2001

16- NOv- 2001

56

Chapter: 2.1, 2.2, 2.4, 2.5, 2.6.1, 3.1.1, 3.1.2, 3.3.2,
3.5, 4.1, 4.2, 4.3, 5.1.1, 5.1.2, 5.1.3, 5.1.4, 5.4, 5.5,

5.6, 5.8.2, 5.8.3

Reliability: without reliability, 1, 2, 3, 4

Fl ags: without flag, confidential, non confidential, WX
(DE), TA-Luft (DE), Material Safety Dataset, Risk
Assessnment, Directive 67/548/ EEC, SI DS



2. Physico-chem cal

date: 16-NOV-2001

Dat a Subst ance I D: 140-11-4

2.1 Melting Point

Val ue:

Met hod:
GLP:
Test substance:

Reliability:
16- NOV- 2001
Val ue:
Met hod:

GLP:
Test substance:
Reliability:
16- NOV- 2001

2.2 Bailing Point

Val ue:

Met hod:

GLP:
Test substance:
Reliability:
16- NOV- 2001
Val ue:
Met hod:

GLP:
Test substance:
Reliability:
16- NOV- 2001

= -51.3 degree C

ot her: Measured
no data

as prescribed by 1.1 - 1.4

(1) wvalid without restriction
The data are froma recognized literature source and are
consi dered reliable.

(5)
= -51 degree C
ot her: Measured
no data
as prescribed by 1.1 - 1.4
(1) wvalid without restriction
The data are froma recognized literature source and are
consi dered reliable.
(38)
= 213 degree C at 1013 hPa
ot her: Measured
no data
as prescribed by 1.1 - 1.4
(1) wvalid without restriction
The data are froma recognized literature source and are
consi dered reliable.
(38)

= 213 degree C at 1013 hPa

ot her: Measured
no data

as prescribed by 1.1 - 1.4

(1) wvalid without restriction
The data are froma recognized literature source and are
consi dered reliable.
(38)



2. Physico-chemi cal Data

date: 16-NOV-2001
Substance | D: 140-11-4

Val ue
Met hod:

GLP:
Test substance:
Reliability:
16- NOV- 2001
Val ue
Met hod:

GLP:
Test substance:
Reliability:
16- NOV- 2001

= 215.5 degree C at 1013 hPa

ot her: Measured
no data
as prescribed by 1.1 - 1.4

(1) wvalid without restriction
The data are froma recognized literature source and are
considered reliable.

(5)
= 216 degree C at 1013 hPa

ot her: Measured
no data
as prescribed by 1.1 - 1.4

(1) wvalid without restriction
The data are froma recognized literature source and are
consi dered reliable.

(9)

2.4 Vapour Pressure

Val ue
Met hod:

GLP:
Test substance:
Vet hod:
Reliability:
16- NOV- 2001
Val ue
Met hod:

Year :

GLP:
Test substance:
Met hod:
Reliability:
16- NOV- 2001

= .13 hPa at 20 degree C

ot her (cal cul at ed)
no data
as prescribed by 1.1 - 1.4

Cal cul at ed
(4) not assignable
The data are obtained by a recognized literature source and

are consistent with chem cal structure.
(10)

= .24 hPa at 25 degree C

ot her (neasured)

1989

no data

as prescribed by 1.1 - 1.4

Measur ed

(1) wvalid without restriction

The data are obtained froma recogni zed dat abase and are
consistent with chenical structure

(6)



date: 16-NOV-2001

2. Physico-chemi cal Data Substance I D: 140-11-4
Val ue: = .25 hPa at 25 degree C
Met hod: ot her (cal cul at ed)
GLP: no data
Test substance: as prescribed by 1.1 - 1.4
Met hod: Cal cul at ed/ Mean of Antoine & Grain nethod
Test condition: Cal cul at ed based on a neasured boiling point of 213 C.
Reliability: (4) not assignable

The data are obtained by a recognized SAR cal cul ati on and
are consistent with chem cal structure.
16- NOv- 2001 (45)

2.5 Partition Coefficient

| og Pow: = 1.96 at 25 degree C
Met hod: ot her (neasured)
GLP: no data
Met hod: Measur ed
Reliability: (1) wvalid without restriction

The data are froma recognized literature source and are
consi dered reliable.

16- NOV- 2001 (34)
| og Pow: = 2.08 at 25 degree C
Met hod: ot her (neasured)
GLP: no data
Met hod: Cal cul at ed
Reliability: (4) not assignable

The data are obtained by a recogni zed SAR cal cul ati on and
are consistent with chemical structure.
16- NOV- 2001 (44)

2.6.1 Solubility in different media

Solubility in: Wat er
Val ue: = 3100 ng/l at 25 degree C
Met hod: ot her

Year : 1992

GLP: no data
Test substance: as prescribed by 1.1 - 1.4
Met hod: Measur ed
Reliability: (2) wvalid with restrictions

The data are obtained froma recogni zed database and are
consi stent with chem cal structure.



date: 16-NOV-2001

2. Physico-chemi cal Data Substance I D: 140-11-4

16- NOv-2001

Solubility in:
Val ue:

Met hod:

GLP:
Test substance:
Met hod:
Test condition:
Reliability:
16- NOV- 2001

(4)

Wat er
= 1605 ng/l at 25 degree C

ot her
no data
as prescribed by 1.1 - 1.4

Cal cul at ed
Cal cul ated based on a | og Kow = 1.96
(4) not assignable
The data are obtained by a recogni zed SAR cal cul ati on and
are consistent with chemical structure.
(46)



3. Environnent al

Fate and Pat hways

date: 16-NOV-2001
Substance | D: 140-11-4

3.1.1 Photodegradation

DI RECT PHOTCLYSI S

Hal flife t1/2:

GLP:
Test substance:

Reliability:

16- NOv- 2001

= 20.1 hour(s)

no data
as prescribed by 1.1 - 1.4

(4) not assignable
The data are obtained by a recogni zed SAR cal cul ati on and
are consistent with chemical structure.
(40)

3.1.2 Stability in Water

Type:
Met hod:
Year :
GLP:
Test substance:
Resul t:

Test condition:

Concl usi on

Reliability:
16- NOV- 2001
Type:
Met hod:

GLP:

Test substance:

Resul t:
Reliability:
16- NOV- 2001

abiotic

other: Hydrolysis sinmulated intestinal fluid in vitro
hydrol ysi s

1977

no

as prescribed by 1.1 - 1.4

50%in less than 2 hrs at pH 7.5 in 0.5M phosphate buffer
Benzyl acetate (70 pL/L) was incubated with pancreatin at pH
7.5 in 0.5 M phosphate buffer at 37 C for 2 hours. The
extent of hydrolysis was determ ned by GLC

Benzyl acetate is effectively hydrolyzed at pH 7.5 in
intestinal fluid
(2) wvalid with restrictions

(13)
abiotic
ot her: Cal cul ated Aqueous Base/Acid catal yzed hydrol ysis

no data
as prescribed by 1.1 - 1.4

20 days at pH 8 and 198 days at pH 7
(4) not assignable
The data are obtained by a recogni zed SAR cal cul ati on net hod
and are consistent with chemical structure
(43)



3. Environnent al

date: 16-NOV-2001

Fate and Pat hways Substance I D: 140-11-4

Type:
Met hod:
Year :
GLP:
Test substance:
Resul t:
Test condition:

Test substance:

Concl usi on

Reliability:
16- NOV- 2001
Type:
Met hod:
Year:
GLP:

Test substance:

Resul t:

Test condition:

Test substance:

Concl usi on:

Reliability:
16- NOV- 2001
Type:
Met hod:
Year :
GLP:

Test substance:
Resul t:

Test condition:
Test substance:
Concl usi on

Reliability:
16- NOv- 2001

abi oti c

other: Hydrolysis in simulated gastric juice in vitro
hydrol ysi s

1977

no

other TS

half-life = 577 min

Benzyl isobutyrate (sat. soln) was incubated with pepsin at
pH 1.2 in NaCl/0.1N HCl mixture at 37 C for 4 hours. First
order rate constant and t1/2 detem ned by G.C

Benzyl acetate (data for structurally related ester, benzy

i sobutyrate)

Benzyl isobutyrate is hydrolyzed in simulated gastric juices
(2) wvalid with restrictions

(19)
abiotic
other: Hydrolysis sinmulated intestinal fluid in vitro
hydrol ysi s
1977
no
other TS

100% in less than 2 hrs
Benzyl 2-nethyl butanoate (40 pL/L) was incubated with
pancreatin at pH 7.5 in 0.5 M phosphate buffer at 37 C for 2

hours. The extent of hydrolysis was determ ned by GLC.
Benzyl acetate (data on structurally related ester, benzyl
2- met hyl but anoat e)
Benzyl 2-nmethyl butanoate is hydrolyzed at pH 7.5 in
intestinal fluid
(2) wvalid with restrictions
(13)
abiotic
other: Hydrolysis in sinmulated intestinal fluid in vitro
hydrol ysi s
1977
no
other TS
half-life = 17.8 mn
Benzyl isobutyrate (sat. soln) was incubated with pancreatin
at pH 7.5 in phosphate buffer at 37 C for 4 hours. First
order rate constant and t1/2 detem ned by G.C
Benzyl acetate (data for structurally related ester, benzy

i sobutyrate)

Benzyl isobutyrate is hydrolyzed in sinulated intestina
fluid
(2) wvalid with restrictions

(19)



3. Environnent al

date: 16-NOV-2001

Fate and Pat hways Substance I D: 140-11-4

3.3.2 Distribution

Medi a:
Met hod:

Resul t:

Test condition:

Reliability:
16- NOV- 2001
Medi a:

Met hod:
Resul t:

Test condition:

Reliability:
16- NOV- 2001
Medi a:

Met hod:
Resul t:

Test condition:

Reliability:
16- NOV- 2001
Medi a:

Met hod:
Resul t:

Test condition:

Reliability:

16- NOV- 2001

other: Aerosol -Air Partition Coefficient
Cal cul ati on accordi ng Mackay, Level |

Absorption coefficient: 254000

Aer osol =0.000089% Air =17.6% Fi sh =0. 00035% Sedi ment =0.14%
Soi |l =6.15% Suspended Sedi ment =0.0043% Water =76.1%
I nput paraneters: MAN |og Kow, water solubility, MP & VP

Model conditions: 25 C, 100, 000 | bs.

(4) not assignable

The data are obtained by a recognized fugacity cal cul ation
nmet hod. Data are consi dered

(39)
ot her: Sedinent-Water Partition Coefficient
Cal cul ati on accordi ng Mackay, Level |
Absorption coefficient: 3.59
Aer osol =0.000089% Air =17.6% Fi sh =0. 00035% Sedi nent =0.14%
Soi |l =6.15% Suspended Sedi ment =0.0043% Water =76.1%
I nput paraneters: MAN |og Kow, water solubility, MP & VP

Model conditions: 25 C, 100, 000 I bs.

(4) not assignable

The data are obtained by a recognized fugacity cal cul ation
met hod. Data are consi dered

(39)
ot her: Suspended Sedi nment-Water Partition Coefficient
Cal cul ation accordi ng Mackay, Level |
Absorption coefficient: 11.2
Aer osol =0.000089% Air =17.6% Fi sh =0. 00035% Sedi ment =0.14%
Soi | =6.15% Suspended Sedi nent =0.0043% Water =76.1%
I nput paraneters: MAN |og Kow, water solubility, MP & VP

Model conditions: 25 C, 100, 000 I bs.

(4) not assignable

The data are obtained by a recognized fugacity cal cul ation
net hod. Data are consi dered

(39)
water - air
Cal cul ati on accordi ng Mackay, Level |
Absor ption coefficient: 0.00046
Aerosol =0.000089% Air =17.6% Fi sh =0. 00035% Sedi ment =0.14%
Soi |l =6.15% Suspended Sedi ment =0.0043% Water =76.1%
I nput paraneters: MAN |og Kow, water solubility, MP & VP

Mbodel conditions: 25 C, 100, 000 | bs.
(4) not assignable
The data are obtained by a recognized fugacity cal cul ation
nmet hod. Data are considered reliable with restriction
because this nmethod does not allow for biodegradation or
met abol i sm
(39)



3. Environnent al

date: 16-NOV-2001

Fate and Pat hways Substance I D: 140-11-4

Medi a:
Met hod:

Resul t:

Test condition:

Reliability:
16- NOV- 2001
Medi a:

Met hod:
Resul t:

Test condition:

Rel i ability:

16- NOvV- 2001

water - biota
Cal cul ati on accordi ng Mackay, Level |

Absorption coefficient: 4.56

Aerosol =0.000089% Air =17.6% Fi sh =0. 00035% Sedi nent =0.14%
Soi |l =6.15% Suspended Sedi ment =0.0043% Water =76.1%
I nput paraneters: MAN |og Kow, water solubility, MP & VP

Model conditions: 25 C, 100, 000 | bs.

(4) not assignable

The data are obtained by a recognized fugacity cal cul ation
met hod. Data are consi dered

(39)
water - soil
Cal cul ati on accordi ng Mackay, Level |
Absorption coefficient: 1.79
Aer osol =0.000089% Air =17.6% Fi sh =0. 00035% Sedi mrent =0.14%
Soi |l =6.15% Suspended Sedi ment =0.0043% Water =76.1%
I nput paraneters: MWN |og Kow, water solubility, MP & VP

Model conditions: 25 C, 100, 000 | bs.
(4) not assignable
The data are obtained by a recognized fugacity cal cul ation
nmet hod. Data are considered
(39)



3. Environnent al

date: 16-NOV-2001

Fate and Pat hways Substance I D: 140-11-4

3.5 Biodegradation

Type:

I nocul um
Cont act tine:
Resul t:

Met hod:
Year :
GLP:
Test substance:

Resul t:

Test condition:

Test substance:
Concl usi on

Reliability:
27- APR- 2001
Type:
Resul t:
Met hod:

GLP:

Test substance:

Concl usi on:
Reliability:

16- NOV- 2001

aerobic

other: 10% secondary effluent from sludge fromlocal STP

28 day(s)

ot her: Mean bi odegradation of 100.9% after 28 days (SD 2.5; C

96.9-104.9) and the authors concluded that the nodification
produced simlar results to the standard protocol but was
sinpler and nore readily replicated

CECD Cuide-line 301 B
Test (CO2 evolution)"

"Ready Bi odegradability: Modified Sturm

1991

no data

other TS

Degradation % after tine: 100.9% at 28 days

Time required for 10% degradati on: <2.5 days

Total Degradation: Yes

10 day window criteria: Not reported

10 mg DOC/L at 20 C for 28 days; nodification to OECD

gui del i nes was the use of
CO2; 4 replicates

Benzyl acetate (reagent grade)

Benzyl acetate is readily biodegradable.

(1) wvalid without restriction

The study is not confirned to be GP, but foll ows OECD
gui delines, is published in a peer reviewed journal and
results are consistent with chemical structure

infra-red anal yzers to nmeasure

(2)

aer obi c
ot her:
0. 978;
3 weeks;

nmodel -
ultimate -

Probability of rapid biodegradation: |inear

nonlinear - 0.999. Expert survey results:
primary - 3.9 days.

other: Cal culated M Tl nodel

no data

as prescribed by 1.1 - 1.4

Benzyl acetate is predicted to be readily degradabl e.

(4) not assignable

The data are obtained by a recognized SAR cal cul ati on and

are consistent with chem cal structure.

(41)



4. Ecotoxicity

date: 16-NOV-2001
Substance | D: 140-11-4

AQUATIC ORGANISMS

4.1 Acute/Prolonged Toxicity to Fish

Type:
Speci es:
Unit:

Met hod:
Year:
GLP:

Test substance:

Resul t:

Test condition:

Test substance:

Concl usi on
Reliability:

12- MAR- 2001

Type:
Speci es:

Uni t:
Vet hod:

Year:
GLP:

Test substance:

Resul t:

Test condition:

Concl usi on

other: Acute Fish Toxicity
ot her: Japanese nedaka (Oryzias | atipes)
Anal ytical nonitoring: yes

ot her: Experimenta
1995

no data

other TS

Survival was decreased to 80% at 4.43 ng/L and 0% at the 2
hi ghest doses.
Twenty nmedaka were exposed per concentration. Fish were not

fed for 24 hours before or during exposure
Benzyl acetate (>99% purity)

The 96 hour LC50 was reported to be 4.00 ng/L.
(1) wvalid without restriction

Published in a peer reviewed journal. EPA study.

(15)

other: Acute Fish Toxicity
other: Zebra fish (Brachydanio rerio)/Ham|ton

Buchanan/ West - Aquari um
Anal ytical rnonitoring: yes

other: E.C. Council Directive 92/69/EEC C. 1
1994

yes

as prescribed by 1.1 - 1.4

No nortalities observed at 5.5, 7.8, and 11 ng/L. 60%
nortality (6/10) at 16 ng/L after 96 hours and 100% at 22
mg/ L after 72 hrs. Aninals (6) at 16 ng/L exhibited sluggish
swimring action at 72 hours. Small variations in test
conditions were recorded over the 96 hours: Tenp, 23-21.7C;
[2] = 7.1-9.3 ng/L; % O2 sat = 94-108% pH = 7.4-8.0.

Zebra fish (10/group) acclinmted for 10 weeks were exposed
to 4 concentrations of anyl salicylate (5.5, 7.8, 11, 16
and 22 ng/L) under semistatic conditions with daily renewal
for 96 hrs. The test substance in synthetic water was
treated for 60 sec at 8000 rpmwi th ultra turrax. Test
concentrati ons were nmeasured at the end of each 24 hr

peri od. Animals were exposed to 12 hours of light in
synthetic fresh water. Test solutions were nonitored for
tenperature, O2 concentration, % O2 saturation, and pH Fish
were nonitored for behavior and nortality daily. Body wei ght
and | ength were neasured at death or after sacrifice at 96
hour s.

Based on nom nal test concentrations, LCO = 11 ng/L, LCl00 =
22 mg/L, and LC50 = 15.8 ng/L. Based on neasured nean final
concentrations, LCO = 4.6 ng/L, LC100 = 13.7 ng/L, and LC50



4. Ecotoxicity

date: 16-NOV-2001
Substance | D: 140-11-4

Reliability:
16- NOV- 2001
Type:

Speci es:

Exposure peri od:
Unit:

Met hod:

Year:

GLP:
Test substance:
Resul t:

Test condition:

Test substance:
Concl usi on:

Reliability:
27- APR- 2001
Speci es:
Uni t:
Met hod:

GLP:
Test substance:
Resul t:
Reliability:
17- MAY- 2001

= 7.9 ng/L.
(1) wvalid without restriction
Test protocol conparable to CECD semistatic test protocol

(18)

ot her: Enbryo-1larval Test
ot her: Japanese nedaka (Oryzias | atipes)
28 day(s)

Anal ytical rnonitoring: yes
ot her: Experimenta
1995
no data
other TS

Significantly (p<0.05) decreased survival
concentrations of 1.92 ng/L and hi gher.
Tests were initiated by randomy distributing groups of 60
(0-3 days ol d) nedaka to each of 12 exposure tanks. Fish
were placed in dilution water and toxi cant dosing punping
i ncreased concentration to intended levels within 3 hrs.
Larval survival checked daily.

Benzyl acetate (>99% purity)

Esti mat ed maxi mum accept abl e toxi cant concentrati on (MATC)
was reported to be between 0.92 and 1.92 ng/L. The chronic
NOEC val ue was calculated to be 1.33 ng/L using the
geonetric nean of the estimted MATC

(1) wvalid without restriction

reported at

Published in a peer reviewed journal. EPA study.
(15)
ot her:
Anal ytical nonitoring: no data
ot her: Cal cul ated
no data

as prescribed by 1.1 - 1.4

96 hour LC50 = 24 ng/L
(4) not assignable
The data are obtained by a recognized SAR cal cul ati on and
are consistent with chem cal structure.
(42)



date: 16-NOV-2001
4. Ecotoxicity Substance I D: 140-11-4

4.2 Acute Toxicity to Aquatic I nvertebrates

Speci es: ot her:
Uni t: Anal ytical nonitoring: no data
Met hod: ot her: Cal cul ated
GLP: no data
Test substance: as prescribed by 1.1 - 1.4
Concl usi on: 48 hour LC50 = 130.0 ny/L
Reliability: (4) not assignable

The data are obtained by a recognized SAR cal cul ati on and
are consistent with chem cal structure
16- NOV- 2001 (42)

4.3 Toxicity to Aguatic Plants e.q. Algae

Speci es: other al gae: Geen al gae
Uni t: ng/ | Anal ytical nonitoring: no data
EC10: - cal cul ated
EC50: =1.9 -
Met hod: ot her: Cal cul ated
GLP: no data
Test substance: as prescribed by 1.1 - 1.4
Concl usi on: 96 hour EC50 = 1.9 ng/L
Reliability: (4) not assignable

The data are obtained by a recognized SAR cal cul ati on and
are consistent with chem cal structure.
16- NOv- 2001 (42)



5. Toxicity

date: 16-NOV-2001
Subst ance I D: 140-11-4

5.1 Acute Toxicity

5.1.1 Acute Oral Toxicity

Type:
Speci es:
Strain:
Sex:

No. of Animals:

Vehi cl e:

Rout e of adnin.:

Met hod:

Year:
GLP:

Test substance:

Remar k:

Resul t:

Test condition:

Reliability:

30-JUN-2001

LD50

rat

Gsbor ne- Mendel
mal e/ f emal e

5

no data

ot her: Gavage

LD50 cal cul ated by using the Litchfield and WI coxon net hod,
dose range is 95 confidence interva

1964

no

as prescribed by 1.1 - 1.4

Sl ope function: 1.6 (95% C. L. 1.1-2.4). Toxic signhs were
depression. Time of deaths was between 4 hours and 3 days
LD50 = 2490 ng/ kg bw (95% C. L. 2040- 3040)

Number of deaths at each dose |level: Not reported

Five male and five fermal e young adult Osborne- Mendel rats
were fasted for 18 hours prior to treatnent. Animals were
observed for toxic signs and death. The observation period
was up to 2 weeks.

(2) wvalid with restrictions

This study was perfornmed by the Food and Drug Adm nistration
prior to the establishment of GLP and OECD. Data are

consi dered reliable.

(17)



date: 16-NOV-2001

5. Toxicity Substance I D: 140-11-4
Type: LD50

Speci es: r at

Strain: no data

Sex: no data

Vehi cl e: no data

Rout e of admn.:

Met hod:
Year :
GLP:

Test substance:

Renmar k:

Resul t:

Test condition:

Rel i ability:

30-JUN-2001

Type:
Speci es:
Strain:
Sex:
Vehi cl e:

Rout e of adnin.:

Vet hod:
Year:
GLP:

Test substance:

Remar k:

Resul t:

Test condition:

ot her: Gavage

LD50 cal cul at ed

1945

no

as prescribed by 1.1 - 1.4

Overall intoxicated rats showed signs of central nervous
system stinmul ation including: piloerection, nuscul ar

i ncoordi nation, progressive paralysis of the hind |inbs and
vi ol ent spastic convul sions, dyspnea and death (often
preceded by respiratory paralysis).

LD50 = 3690 ng/ kg bw

Nunber of deaths at each dose |level: Not reported

A total of 30 rats were used to determine the LD50. Not |ess
than 3 groups of 5 rats were tested. Rats were fasted 24 to
48 hours prior to adm nistration of test substance. Rats
were observed for 2 weeks or until death.

Not reported

(2) wvalid with restrictions

This study was conducted prior to the establishnent of GLP
and OECD gui delines. The description of the study was
limted; however, the authors did report simlar findings to
previous reports and the study shows good structure-activity
rel ati onships. Therefore the data are considered reliable

(12)

LD50

r abbi t

no data

no data

no data

ot her: Gavage

LD50 cal cul ated

1945

no

as prescribed by 1.1 - 1.4

Overal |l intoxicated rabbits showed signs of central nervous
system stinulation simlar to that reported in rats
[ncluding: piloerection, muscular incoordination,
progressive paralysis of the hind Iinmbs and viol ent spastic
convul si ons, dyspnea and death (often preceded by
respiratory paralysis)] followed by a 12- to 24- hour period
of prostration prior to death.

LD50 = 2640 ng/ kg bw

Number of deaths at each dose | evel: Not reported

A total of 12 rabbits were used to determ ne the LD50. Not



date: 16-NOV-2001

(12)

5. Toxicity Substance I D: 140-11-4
| ess than 3 groups of 3 rabbits were tested. Rabbits were
fasted 24 to 48 hours prior to adm nistration of test
substance. Rabbits were observed for 2 weeks or until death.
Not reported

Reliability: (2) wvalid with restrictions
This study was conducted prior to the establishnent of GLP
and CECD gui delines. The description of the study was
limted; however, the authors did report sinilar findings to
previous reports and the study shows good structure-activity
rel ati onships. Therefore the data are considered reliable.

30- JUN- 2001

Type: ot her: Single dose

Speci es: rat

Strain: ot her: F344/N

Sex: mal e/ femal e

No. of Animals:

Vehi cl e:

Rout e of admin.:

Met hod:
Year :
GLP:

Test substance:

Remar k:

Resul t:

Test condition:

Test substance:

Rel i ability:
30- JUN- 2001

Type:
Speci es:
Strain:
Sex:

No. of Animals:

Vehi cl e:

Rout e of admn.:

Met hod:
Year :
GLP:

Test substance:

Resul t:

5
ot her: Corn oi
ot her: Gavage

NTP
1986
yes
other TS

No compound-rel ated clinical signs were observed except for
the deaths at the high dose
Not reported
Nunber of deaths at each dose level: At 4000 ng/ kg bw, 4/5
mal es and 2/5 females died. No deaths at other doses.
Si ngl e dose of 250, 500, 1000, 2000 or 4000 ng/ kg bw and
exam ned twice daily for clinical signs during a 15-day
observation peri od.
Benzyl acetate (food grade, |ot no. 9640 ester val ues were
96.0% inpurities less than 1.0%
(1) wvalid without restriction
NTP st udy

(29)

ot her: Single dose
nouse

B6C3F1

mal e/ femal e

5

ot her: Corn oi

ot her: Gavage

NTP
1986
yes
other TS

Not reported
Nurmber of deaths at each dose level: At 4000 ng/ kg bw, al



5. Toxicity

date: 16-NOV-2001
Subst ance I D: 140-11-4

Test condition:

Test substance:
Reliability:

30-JUN- 2001

m ce died; at 2000 ng/kg bw 1/5 males and 2/5 fennl es died.
No ot her deaths were reported

Si ngl e dose of 250, 500, 1000, 2000 or 4000 ngy/ kg bw d and
exanmi ned twice daily for clinical signs during a 15-day
observation period.

Benzyl acetate (food grade, |lot no. 9640 ester values were
96.0% inpurities less than 1.0%

(1) wvalid without restriction

NTP st udy

(29)

5.1.2 Acute Inhalation Toxicity

5.1.3 Acute Dermal Toxicity

5.1.4 Acute Toxicity, other Routes

5.4 Repeated Dose Toxicity

Type:
Speci es:
Strain:

Sub-acut e
rat Sex: nale
ot her: F344/N

Route of admi nistration: oral feed

Exposure peri od:

28 days

Frequency of treatment: ad |ibitum
Post exposure period: Not reported

Doses:

Control Group:
Met hod:

Year :

GLP:
Test substance:

Remar k:

Resul t:

0, 20,000, 35,000, or 50,000 ppm (approximtely 0, 2
3.5, or 5 g/kg bw d) Actual dose: Approximtely 0, 2,
3.5, or 5 g/kg bwd

ot her: basal diet

ot her: 28-day feeding study
1995

no

other TS

Statistical evaluations: Results were analyzed by pairw se
conpari sons and paranetric rultiple conparison procedures of
Wllianms (1971, 1972) and Dunnett (1955), or nonparanetric
mul ti pl e conpari son net hods of Dunn (1964).
LOAEL: 20000 ppm
Toxi c response/effects by dose level: Al animals died in
the hi ghest dose group and 10% died in the 35,000 ppm group
At the 2 highest dose |evels, ataxia, convulsions, neurona
necrosis (brain), and lesions in the skeletal nuscle, Iliver,
and ki dneys were reported. 1In addition, a statistically
significant, dose-related decrease in body weight was



5. Toxicity

date: 16-NOV-2001
Subst ance I D: 140-11-4

Test condition:

Test substance:

Concl usi on:
Reliability:

13- MAR- 2001

observed in all treated animals. Wen a glycine suppl ement
(27,000 ppnm) was fed in conjunction with the highest dose,
mortality was reduced to 10% and there was an absence of
behavioral toxicity and reduced neuronal necrosis and
hypertrophy.

Groups of 35 rats were fed 0, 20,000, 35,000, or 50,000 ppm
(approximately 0, 2, 3.5, or 5 g/kg bw d) for 28 days. A
functional observational battery (FOB) test, and

hi st opat hol ogy and i mmunochem stry were conducted. A

gl yci ne suppl enent (27,000 ppm) was fed in conjunction with
the hi ghest dose in an additional group.

Benzyl acetate (>99% purity)

The aut hors concluded that adequate |evels of glycine were
instrunmental in reducing the toxicity of benzyl acetate.

(2) wvalid with restrictions

Wel | docunented study. Results considered reliable.

(1)



date: 16-NOV-2001

5. Toxicity Substance I D: 140-11-4
Type: Sub-acute
Speci es: rat Sex: male
St rain: ot her: F344/ N
Rout e of admi nistration: oral feed
Exposur e peri od: 6 nont hs
Frequency of treatment: daily
Post exposure peri od: None
Doses: 0.4, 0.8% Actual dose: Approxinmately 200 or 400 ng/ kg
bw/ day
Control Group: other: diet only
Met hod: ot her: induction of pancreatic foc
Year: 1990
GLP: no
Test substance: as prescribed by 1.1 - 1.4
Remar k: Statistical evaluations: Data conparisons were statistically
anal yzed using the chi-square test, Student's t-test, |inear

regression, or an analysis of variance followed by the
Newnman- Keul s test.

The nor phol ogi cal data provide evidence that benzyl acetate
pronotes the growth of sonme acidophilic foci (based on a
significant increase in the average size of foci). No
increase in the incidence of carcinoma in situ anmong rats
fed benzyl acetate suggest that any pronoting influence of
benzyl acetate was weak

Resul t: LOAEL: 0.8%
NOAEL: 0.4%
Toxi c response/effects by dose |level: Fewer |esions per cnB

were reported in rats fed benzyl acetate reaching
statistical significance in the head sections of high-dose
ani mal s. However, the nean dianeter and the vol unme
percentage of the foci was significantly greater in benzy
acetate-treated rats than in controls.

Test condition: Mal e F344 rats (20/group) were injected twice with 30 ng/kg
bw of azaserine (carcinogen) at 16 and 23 days of age and
fed 0, 0.4 or 0.8% benzyl acetate in the diet (approximtely
0, 200, or 400 ng/ kg body wei ght/day, respectively) for a
period of 6 nonths. After 6 nonths, rats were killed,
necropsi ed, and the pancreas was exci sed for exam nation of
acinar cell foci in the head (duodenal) and tail (splenic)

sections.

Concl usi on: The aut hors concl uded that benzyl acetate was a weak
pronoter, but not an initiator of pancreatic carcinogenesis
in the rat.

Reliability: (2) wvalid with restrictions

Not stated to be conducted under GLP, but well reported.
04- MAR- 2001 (21)



date: 16-NOV-2001

5. Toxicity Substance I D: 140-11-4
Type: Sub-acute
Speci es: r at Sex: mal e
Strain: ot her: F344/ N
Rout e of administration: oral feed
Exposur e peri od: 12 nont hs
Frequency of treatment: daily
Post exposur e period: None
Doses: 0.4, 0.8% Actual dose: approxinmately 200 or 400 ng/ kg
bw/ day
Control Group: other: diet only
Met hod: ot her: induction of pancreatic foc
Year: 1990
GLP: no
Test substance: as prescribed by 1.1 - 1.4
Remar k: Statistical evaluations: Data conparisons were statistically
anal yzed using the chi -square test, Student's t-test, linear

regression, or an analysis of variance followed by the
Newman- Keul s test.

The authors stated that results were unsatisfactory due to
hi gh inci dence of chronic renal disease and premature death
of animals; however, the results indicatet that benzyl
acetate was not a strong pronoter of pancreatic

car ci nogenesi s.

Resul t: Toxi c response/effects by dose level: Rats treated with
azaserine died prematurely (6-12 nonths) due to chronic
renal disease. Kidneys were reported to be pale, small and
finely scarred with tubular atrophy, interstitial fibrosis
and chronic inflammation. The severity of renal disease was
reported to be greater in rats fed benzyl acetate.

Test condition: Mal e F344 rats (20/group) were injected twice with 30 ng/kg
bw of azaserine (carcinogen) at 16 and 23 days of age and
fed 0, 0.4 or 0.8% benzyl acetate in the diet (approximtely
0, 200, or 400 ng/ kg body wei ght/day, respectively) for a
period of 1 year. After 12 nonths, rats were killed,
necr opsi ed, and the pancreas was exci sed for exami nation of
acinar cell foci in the head (duodenal) and tail (splenic)

sections.

Concl usi on: The authors concluded that benzyl acetate was a weak
pronoter, but not an initiator of pancreatic carci nogenesis
in the rat.

Reliability: (2) wvalid with restrictions
Not stated to be conducted under GLP, but well reported. In
addition, results are linmted due to premature death of
ani mal s.

04- MAR- 2001 (21)



date: 16-NOV-2001

5. Toxicity Substance I D: 140-11-4
Type: Sub-acute

Speci es: r at Sex: mal e
Strain: ot her: F344/N

Rout e of administration: oral feed

Exposure peri od: 2 years

Frequency of treatment: daily

Post exposure period: None

Doses:
Control G oup:

Met hod:
Year:
GLP:

Test substance:

Remar k:

Resul t:

Test condition:

Concl usi on:

Reliability:

04- MAR-2001

0. 8% Actual dose: approxi mately 400 ng/ kg bw day
other: diet only

ot her:
1990
no

as prescribed by 1.1 - 1.4

i nduction of pancreatic foci

Statistical evaluations: Data conparisons were statistically
anal yzed using the chi-square test, Student's t-test, |inear
regression, or an analysis of variance followed by the
Newnman- Keul s test.

Toxi c response/effects by dose level: Anaplastic changes
and desnopl asi a (denotes progression to carcinoma in situ)
were noted in each group with the | argest and nost advanced
in the control group. A marginal statistically significant
increase in the incidence of pancreatic carcinoma in situ
anong rats fed 0.8% benzyl acetate was reported (percentage
of carcinoma in situ in control = 0% and in treated
group=89% .

Groups of 25 rats were fed AIN-76A diet or diet with 0.8%
benzyl acetate. The diet fed from weaning until necropsy at
2 yrs. None of the rats were pretreated with azaserine as
was done in 2 co-studies. The pancreas was exci sed and
exam ned for acinar cell foci and other grossly identified
abnormal tissues were fixed for histological study

The authors concluded that benzyl acetate was a weak
pronpoter, but not an initiator of pancreatic carcinogenesis
in the rat.

(2) wvalid with restrictions

Not stated to be conducted under GP, but well reported.

(21)



date: 16-NOV-2001

5. Toxicity Substance I D: 140-11-4
Type: Sub-acute

Speci es: r at Sex: mal e
Strain: ot her: F344/N

Route of admi nistration: oral feed

Exposure peri od:

13 weeks

Frequency of treatment: daily, ad |ibitum
Post exposure period: None

Doses:

Control Group:
Met hod:

Year:

GLP:
Test substance:

Remar k:

Resul t:

Test condition:

Test substance:

di etary concentrations of 0, 3,130, 6,250, 12,500,
25,000, or 50,000 ppm (approxi mately 0, 230, 460, 900
1,750, or 3,900 ng/kg bw d for males and 0, 240, 480,
930, 1,870, or 4,500 ng/kg bw d for ferales) Actua
dose: approximtely 0, 230

ot her: basal diet

ot her: 13-week feeding study
1993

yes

other TS

Statistical evaluations: Yes. Mthodol ogy of Kaplan and

Mei er (1958), Cox (1972), Mantel -Haenszel (1959), and
Tarone (1975). The Fisher exact/Cochran-Armtage trend

anal ysis was al so used.

LOAEL: 12,500 ppm

NOAEL: 6, 250 ppm

Toxi ¢ response/ effects by dose level: |In both sexes,
nortality was 90% at the highest dose and conparable with
controls at all other dose levels. Final body weights and
overal | body weight gains were significantly decreased at
12,500 ppm (fenmal es; p<0.05) and at 25,000 ppm (nel es and
femal es; p<0.01). Secondary to decreased body wei ghts were
slight decreases in relative and absolute brain, thynus,

ki dney, and uterine weights at the high dose. The only
statistically significant finding, excluding animals fed the
hi ghest dose, in clinical chemi stry paraneters was | ower
chol esterol levels in female rats fed 12,500 or 25,000 ppm
benzyl acetate. At the highest dose, lesions (i.e., brain
necrosi s, renal tubule degeneration and regeneration, and
degenerati on and hyperpl asia of the tongue and skel eta
nuscl es) were noted in both sexes. Testicular atrophy was
seen in 1 and 2 male rats fromthe 12,500 (m nimal) and
25,000 (marked) ppm groups, respectively. Fenmales fed
25,000 ppm benzyl acetate had an increased vol une, surface
area, and density of hepatic peroxiso

Groups of 10 nale and 10 female F344/N rats were fed benzyl
acetate in the diet at concentrations of 0, 3,130, 6,250,
12,500, 25,000, or 50,000 ppm (providing doses of

approxi mately 0, 230, 460, 900, 1,750, or 3,900 ng/kg bw d
for males and 0, 240, 480, 930, 1,870, or 4,500 ng/kg bwd
for females, respectively) for 13 weeks. Animals were
grouped 5 per cage. Water and feed was ad libitum Aninmals
wer e wei ghed and clinically exam ned weekly and were
necropsi ed at study term nation.

Benzyl acetate (98% purity)



date: 16-NOV-2001
5. Toxicity Substance I D: 140-11-4

Concl usi on: Benzyl acetate, when fed at up to 460 or 480 ng/kg bw d for

mal es and fenal es, respectively, for a period of 13 weeks
produced no effects in rats.

Reliability: (1) wvalid without restriction
NTP st udy
04- MAR- 2001 (31)
Type: Sub-acute
Speci es: rat Sex: male
Strain: ot her: F344/N
Rout e of admi nistration: oral feed
Exposure peri od: 103 weeks
Frequency of treatnent: daily, ad libitum
Post exposure peri od: None
Doses: di etary concentrations of 0, 3,000, 6,000, or 12,000

ppm benzyl acetate (approximtely 0, 130, 260, or 510
nmg/ kg bw/ d and 0, 145, 290, or 575 ng/kg bw d for male
and femal e rats, respectively) Actual dose

approxi mately 0, 130, 260, or 510

Control Group: other: basal diet
Met hod: ot her: carcinogenicity assay
Year: 1993
GLP: yes
Test substance: other TS
Remar k: Statistical evaluations: Yes. Mthodol ogy of Kaplan and

Mei er (1958), Cox (1972), Mantel -Haenszel (1959), and
Tarone (1975). The Fisher exact/ Cochran-Arnitage trend
anal ysis was al so used.

Resul t: NOAEL: 12,000 ppm
Toxi c response/ effects by dose |level: There was no effect
on survival, hematol ogy, or clinical chenistry. Mean body
wei ghts and food consunption were slightly reduced in the
hi gh-dose groups. No treatnment-rel ated changes in the
i nci dence of neoplastic and non-neopl astic | esions were
report ed.

Test condition: Ani mal s were observed twi ce daily and body weights were
recorded weekly until week 13 and then nmonthly until the end
of the study. At 15 nonths, blood was collected for
hemat ol ogi cal and clinical chem stry anal yses. At the end of
the study, all remaining animals were killed, and organs and
ti ssues were grossly and microscopically exam ned.

Test substance: Benzyl acetate (98% purity)

Concl usi on: NTP concl uded, “under conditions of these 2-year feeding
studi es, there was no evidence of carcinogenic activity of
benzyl acetate in male or female F344/N rats receiving
3,000, 6,000, or 12,000 ppm”

Reliability: (1) wvalid without restriction
NTP st udy

04- MAR- 2001 (31)



date: 16-NOV-2001

5. Toxicity Substance I D: 140-11-4
Type: Sub-acute
Speci es: r at Sex: mal e
Strain: other: Lewis or F344
Rout e of administration: oral feed
Exposure peri od: 4 nont hs
Frequency of treatment: daily, 5 days per week
Doses: 0. 9% benzyl acetate
Control G oup: other: diet only
Met hod: ot her: induction of pancreatic foc
Year : 1986
GLP: no
Test substance: as prescribed by 1.1 - 1.4
Remar k: Benzyl acetate did not affect pancreatic growth or induce

foci in either rat strain
Statistical evaluations: Yes. Data conparisons were

conducted with X2-test, Student's t-test, |linear regression
or by an analysis of variance followed by the Newran-Keul s
test.

Resul t: Toxi ¢ response/effects by dose level: None

Test condition: Diets were refreshed every other day. The authors estinated

that the Lewis rats received about 57% nore benzyl acetate
than their gavaged counterparts whereas the F344 rats
recei ved about 31% nore. Rats were necropsied 4 nonths after
weani ng and the pancreas was renoved, fixed and sectioned
after being stained with hematoxylin and eosin. The
pancreas was divided into tail and head portions with the
tail portion being used for quantitative m croscopy.
Sections were exam ned by light mcroscopy.

Reliability: (2) wvalid with restrictions
The data were well docunented and published in a
peer -revi ewed journal and therefore were considered
reliable.

09-JUL- 2001 (22)



date: 16-NOV-2001

5. Toxicity Substance I D: 140-11-4
Type: Sub-acute

Speci es: r at Sex: mal e
Strain: ot her: F344/N

Rout e of adm nistration: gavage

Exposure peri od:

103 weeks

Frequency of treatnment: daily, 5 days/week
Post exposure period: No

Doses:
Control Group:

Met hod:
Year:
GLP:
Test substance:

Remar k:

Resul t:

Test condition:

Test substance:

Concl usi on:

0, 250 or 500 ng/kg bw d
other: corn oil (vehicle)

ot her: carcinogenicity assay
1986

yes

other TS

Statistical evaluations: Yes. Mthodol ogy of Kaplan and
Meier (1958), Cox (1972), Mantel -Haenszel (1959), and
Tarone (1975). The Fisher exact/ Cochran-Arnitage trend

anal ysis was al so used.

LOAEL: 500 ng/ kg bwd

NOAEL: 250 ng/ kg bw d

Toxic response/effects by dose level: No significant
differences in survival were reported. There was a
statistically significant (p<0.05) increase in the incidence
of preputial gland tunors in nales; however, NTP did not
associate this with benzyl acetate adnministration since the
combi ned i nci dence of adenomms, adenocarci nomas, or

carci nomas was not increased. In the pancreas, acinar-cell
hyperpl asia was reported in all groups of males.

Acinar -cell adenomas in males occurred with a statistically
significant (p<0.0l1) positive trend; results of pairw se
conparison of controls with high-dose nales were al so
significant (p<0.01) with tunors often nultiple in rats.

The incidence of the multiple pancreatic acinar cel

adenomas in the control, md- and high-dose nale rats was 20
(10/50), 24 (12/50), and 45% (22/49). . This was not
observed in femal es. The incidence of subcutaneous fibromas
was significantly increased in | ow-dose mal es (p<0.05), but
trend test results and conparison with the hi gh-dose group
with controls was not significant. |In females, the

Groups of 50 males and 50 fenal es were given 0, 250 or 500
ng benzyl acetate/kg bw d in corn oil by gavage 5 days/week
for 103 weeks. Animals were grouped 5 per cage. Wiater and
feed was ad libitum Animals were observed 2x daily and

wei ghed weekly for the first 13 weeks and nonthly
thereafter. At study term nation, surviving animls were
killed and necropsied. Hi stopathology was conducted on al
ani mal s.

Benzyl acetate (food grade, ester values ranged from
99.1-101.3% inpurities were |l ess than 1%

Under conditions of this study, benzyl acetate increased the
i nci dence of acinar-cell adenomas of the exocrine pancreas
in male F344/ N rats; the gavage vehicle nmay have been a
contributing factor. No evidence of carcinogenicity was



date: 16-NOV-2001

5. Toxicity Substance I D: 140-11-4
found for female F344/N rats.

Reliability: (1) wvalid without restriction
NTP st udy

04- MAR- 2001 (30)

Type: Sub-acute

Speci es: r at Sex: mal e

Strain: ot her: F344/N

Rout e of adm nistration: gavage

Exposur e peri od: 14 days

Frequency of treatnment: daily

Post exposure period: No

Doses: 0, 250, 500, 1,000, 2,000, or 4,000 ng/kg bwd

Control Group: other: corn oil (vehicle)

Met hod: ot her: 14-day gavage study

Year : 1986
GLP: yes

Test substance: other TS

Remar k: St atistical evaluations: Yes. Methodol ogy of Kaplan and
Mei er (1958), Cox (1972), and Tarone (1975).

Resul t: LOAEL: 2,000 ng/ kg bwd
NOAEL: 1,000 ng/ kg bw d

Test condition:

Test substance:
Concl usi on
Reliability:

04- MAR- 2001

Toxi c response/ effects by dose level: Al rats in 2 highest
dose groups died by day 5. The cecum was redder in 3/5

mal es and 3/5 femal es receiving 4,000 ng/kg bwd than in
controls

Groups of 5 nales and 5 femal es were given 0, 250, 500,

1, 000, 2,000, or 4,000 ng benzyl acetate/kg bw d in corn oi
by gavage for 14 consecutive days. Animals were grouped 5
per cage. Witer and feed was ad libitum Animals were

observed daily and wei ghed weekly.
animals were killed and necropsi ed.
Benzyl acetate (food grade, ester values were 96. 0%
inmpurities less than 1.0%

Based on the increased nortality,
study were set at 62.5, 125, 250, 500,
(1) wvalid without restriction

NTP st udy

On day 16, surviving

t he doses for the 13-week
and 1, 000 ng/ kg bw d.

(30)



date: 16-NOV-2001

5. Toxicity Substance I D: 140-11-4
Type: Sub-acute

Speci es: r at Sex: mal e
Strain: ot her: F344/ N

Rout e of adm nistration: gavage

Exposure peri od: 13 weeks

Frequency of treatnent:

daily, 5 days/week

Post exposure period: No

Doses:
Control Group:

Met hod:
Year:
GLP:

Test substance:

Remar k:

Resul t:

Test condition:

Test substance:

Concl usi on
Reliability:

04- MAR-2001

0, 62.5, 125, 250, 500, or 1,000 ng/kg bw d
other: corn oil (vehicle)

ot her: 13-week gavage study
1986

yes

other TS

Statistical evaluations: Yes. Mthodol ogy of Kaplan and
Meier (1958), Cox (1972), Mantel -Haenszel (1959), and
Tarone (1975). The Fi sher exact/Cochran-Armitage trend

anal ysis was al so used.

LOAEL: 1,000 ng/ kg bwd

NOAEL: 500 ng/ kg bw d

Toxi c response/ effects by dose level: At the highest dose,
2/10 mal es and 1/10 fenal e died and final mean body wei ght
of males was 12% | ower than controls. Also, clinically at
the hi ghest dose in males and the 2 hi ghest doses in

femal es, trenbling, ataxia, and sluggi shness were observed.
At necropsy, thickened stonmach walls were reported in 2/9
mal es and 4/ 10 fenual es.

G oups of 10 males and 10 fenal es were given 0, 62.5, 125
250, 500, or 1,000 ng benzyl acetate/kg bw/ d in corn oil by
gavage 5 days/week for 13 weeks. Animals were grouped 5 per
cage. Water and feed was ad libitum Aninmals were observed
2x daily and weighed and clinically exam ned weekly. On
days 92-96, surviving animals were killed and necropsi ed.

Hi st opat hol ogy was conducted on controls, the highest dose
group with at |east 60% survivors and for all animals dying
before study term nation

Benzyl acetate (food grade, ester values were 96. 0%
impurities less than 1.0%

Based on these results, doses of 250 and 500 ng/ kg bw d were
sel ected for the 2-yr study.

(1) wvalid without restriction

NTP st udy

(30)



date: 16-NOV-2001

5. Toxicity Substance I D: 140-11-4
Type: Sub-acute

Speci es: r at Sex: mal e
Strain: other: Lewis or F344

Rout e of adm nistration: gavage

Exposure peri od: 4 nmont hs

Frequency of treatment: daily, 5 days per week

Doses:

500 mg/ kg bw day

Control G oup: ot her: deionized water
Met hod: ot her: induction of pancreatic foci
Year : 1986
GLP: no
Test substance: as prescribed by 1.1 - 1.4
Remar k: Benzyl acetate did not affect pancreatic growth or induce
foci in either rat strain.
Statistical evaluations: Yes. Data conparisons were
conducted with X2-test, Student's t-test, linear regression
or by an analysis of variance followed by the Newran-Keul s
test.
Resul t: Toxi ¢ response/effects by dose level: None
Test condition: Neat benzyl acetate was adm nistered to rats after they

reached 200 g.
and the pancreas was renoved,

bei ng

divided into tail

Rats were necropsied 4 nonths after weaning
fixed and sectioned after
stained with hematoxylin and eosin. The pancreas was
and head portions with the tail portion

bei ng used for quantitative microscopy. Sections were

exam ned by |ight mcroscopy.

Reliability: (2) wvalid with restrictions
The data were well docurmented and published in a
peer -revi ewed journal and therefore were considered
reliable.
09-JUL-2001 (22)
Type: Sub-acute
Speci es: nouse Sex: mal e
Strain: B6C3F1
Rout e of administration: oral feed
Exposure peri od: 13 weeks
Frequency of treatment: daily, ad libitum
Post exposure peri od: None
Doses: di etary concentrations of 0, 3,130, 6,250, 12,500,
25,000, or 50,000 ppm (providing doses of approximtely
0, 425, 1,000, 2,000, 3,700, or 7,900 ng/kg bw d for
mal es and 0, 650, 1,280, 2,980, 4,300, or 9,400 ng/kg
bw d for fermales, respecti
Control G oup: ot her: basal diet
Met hod: ot her: 13-week feeding study
Year : 1993
GLP: yes
Test substance: other TS

Remar k:

Statistical

eval uations: Yes. Methodol ogy of Kaplan and



date: 16-NOV-2001
5. Toxicity Substance I D: 140-11-4

Mei er (1958), Cox (1972), Mantel -Haenszel (1959), and
Tarone (1975). The Fisher exact/Cochran-Armtage trend
anal ysis was al so used.

Resul t: LOAEL: 50,000 ppm
NOAEL: none
Toxi c response/effects by dose level: One death occurred in

one nouse of each sex in the high-dose group. Final body
wei ghts and body wei ght gains were significantly reduced at
all doses. Significant differences, secondary to decreased
body wei ghts, in absolute and relative brain, kidney, liver
pancreatic, prostatic, semnal vesicle, splenic, testicular
and thynus wei ghts were reported in all dose groups.

Several female nice fromthe high-dose group and 1 femal e
each fromthe 12,500 and 25,000 ppm dose groups had trenors.
No other clinical signs were reported. Hematol ogi cal and
clinical chem stry paraneters were not affected in either
sex. |In the high-dose group, brain and liver necrosis were
reported in 4 ferrales and 1 nale, respectively. No other

| esions were reported.

Test condition: Groups of 10 nmale and 10 femal e B6C3F1 nice were fed benzy
acetate in the diet at concentrations of 0, 3,130, 6, 250,
12,500, 25,000, or 50,000 ppm (providi ng doses of
approxi mately 0, 425, 1,000, 2,000, 3,700, or 7,900 ng/kg
bw d for males and 0, 650, 1,280, 2,980, 4,300, or 9,400
nmg/ kg bw/ d for fenales, respectively) for 13 weeks. Aninals
were individually housed. Water and feed was ad |ibitum
Animal s were wei ghed and clinically exani ned weekly and were
necropsi ed at study term nation.

Test substance: Benzyl acetate (98% purity)

Concl usi on: NTP (1993) reported that the adm nistrati on of benzyl
acetate to mce produced effects on final body weight and
wei ght gain at all dose levels tested. It was also noted

that mice were not as sensitive as rats also tested by the
NTP under simlar conditions.

Reliability: (1) wvalid without restriction
NTP st udy

04- MAR- 2001 (31)
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5. Toxicity Substance | D: 140-11-4
Type: Sub-acute

Speci es: nouse Sex: mal e
Strain: B6C3F1

Rout e of adm nistration: oral feed

Exposure peri od:

103 weeks

Frequency of treatment: daily, ad |ibitum
Post exposure period: None

Doses:

Control Group:

Met hod:
Year:
GLP:

Test substance:

Remar k:

Resul t:

Test condition:

Test substance:

Concl usi on

dietary concentrations of 0, 330, 1,000, or 3,000 ppm
(approxi mtely and 0, 35, 110, or 345 ng/kg bw d and O,
40, 130, or 375 ng/kg bw/ d for nmale and fenml e nice
respectively). Actual dose: approximtely 0, 35, 110,
or 345 ng/ kg bw d and 0

ot her: basal diet

ot her: carcinogencity assay
1993

yes

other TS

NTP considered that the nasal |esions were likely a result
of irritation from benzyl acetate vapors
Statistical evaluations: Yes. Mthodol ogy of Kaplan and
Mei er (1958), Cox (1972), Mantel -Haenszel (1959), and
Tarone (1975). The Fisher exact/ Cochran-Arnitage trend
anal ysis was al so used.
LOAEL: 3,000 ppm
Toxic response/effects by dose level: Survival was simlar
to controls with the exception of the high-dose femnales,
whi ch was significantly higher than the control group. Mean
body wei ghts were generally 2 to 14% | ower than controls
(statistical significance not reported). There were no
bi ol ogically significant changes in hematol ogy or clinica
chenistry paraneters. Notable was the lack of an increase in
neopl asm i nci dences, particularly hepatocellular and
forestomach neoplasm as was reported in the gavage studies
A dose-related increase in the incidence or severity of
non- neopl astic nasal lesions (i.e., nmucosa atrophy and
degeneration, cystic hyperplasia of the subnmucosal gl and,
and | um nal exudates and pignentation of the nucosa
epi thelium was reported.

B6C3F1 mice were fed benzyl acetate in the diet at
concentrations of 0, 330, 1,000, or 3,000 ppm (approximtely
0, 35, 110, or 345 ng/kg bw d and 0, 40, 130, or 375 ng/kg
bw d for male and female nice, respectively). Animals were
observed tw ce daily and body wei ghts were recorded weekly
until week 13 and then nmonthly until the end of the study.

At 15 nonths, blood was collected for hematol ogi cal and
clinical chenmistry analyses. At the end of the study, al
remai ning animals were killed, and organs and tissues were
grossly and nmicroscopically exam ned.

Benzyl acetate (98% purity)

NTP concl uded that “there was no evi dence of carcinogenic
activity of benzyl acetate in nmale or femal e B6C3F1l nice”
under the conditions of this study.
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5. Toxicity Substance I D: 140-11-4
Reliability: (1) wvalid without restriction
NTP st udy

04- MAR- 2001 (31)
Type: Sub-acute
Speci es: nmouse Sex: male
Strain: B6C3F1
Route of adm nistration: gavage
Exposure peri od: 103 weeks
Frequency of treatment: daily, 5 days/week
Post exposure period: No
Doses: 0, 500, or 1,000 nmg/kg bwd
Control Group: other: corn oil (vehicle)
Met hod: ot her: carcinogenicity assay

Year : 1986

GLP: yes
Test substance: other TS
Remar k: Statistical evaluations: Yes. Mthodol ogy of Kaplan and

Mei er (1958), Cox (1972), Mantel -Haenszel (1959), and
Tarone (1975). The Fisher exact/Cochran-Armtage trend
anal ysis was al so used.

Resul t: LOAEL: 1,000 ng/kg bwd
NOQAEL: 500 ng/ kg bw d
Toxi c response/ effects by dose |evel: The survival of

hi gh-dose feral es was significantly increased (p=0.005) when
conpared with controls (control, 15/50; |ow dose, 18/50

hi gh-dose, 30/50). There were no adverse clinical signs.
Body weights treated fermale mice were slightly higher than
controls after week 20. The incidence of hepatocellular
adenomas was increased in males (0, 10, and 26%
respectively) and females (0, 0, and 12% respectively) and
reached statistical significance at the hi ghest dose (nuales,
p<0.001; females, p<0.05). There was no effect on the

i nci dence of hepatocellul ar carcinomas (males: 10/50, 14/49,
12/50 and females: 1/50, 0/50, 4/50). Also in the high-dose
groups of both sexes, there was a statistically significant
(p<0.005) increase in the occurrence of forestomach
hyperplasia. Although there was a positive trend for an

i ncreased incidence of conbined forestomach squanous cel
papi | | omas and carcinomas in both sexes, it did not reach
statistical significance.

Test condition: Groups of 10 males and 10 fenml es were given 0, 500, or
1,000 ng benzyl acetate/kg bw d in corn oil by gavage 5
days/week for 103 weeks. Aninals were grouped 5 per cage.
Water and feed was ad libitum Animals were observed 2x
daily and weighed weekly for the first 13 weeks and nonthly
thereafter. At study termination, surviving animls were
killed and necropsi ed. Histopathol ogy was conducted on al
ani mal s.

Test substance: Benzyl acetate (food grade, ester val ues ranged from
99.1-101.3% inpurities were less than 1%

Concl usi on: Under conditions of this study, there was sone evidence of
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5. Toxicity Substance I D: 140-11-4
carcinogenicity in male and fenmal e B6C3F1 mice in that
benzyl acetate caused increased incidences of hepatocellul ar
adenomas and squamous cell neoplasns of the forestonach.
Reliability: (1) wvalid without restriction
NTP st udy
04- MAR- 2001 (30)
Type: Sub-acute
Speci es: mouse Sex: male
Strain: B6C3F1
Rout e of admi nistration: gavage
Exposure peri od: 14 days
Frequency of treatnent: daily
Post exposure peri od: No
Doses: 0, 125, 250, 500, 1,000, or 2,000 ng/kg bwd
Control Group: other: corn oil (vehicle)
Met hod: ot her: 14-day gavage study
Year : 1986
GLP: yes
Test substance: other TS
Remar k: Statistical evaluations: Yes. Mthodol ogy of Kaplan and
Mei er (1958), Cox (1972), and Tarone (1975).
Resul t: LOAEL: 1,000 ng/ kg bwd
NOAEL: 500 ng/ kg bw d

Test condition:

Test substance:

Concl usi on

Reliability:

04- MAR- 2001

Toxi ¢ response/effects by dose level: Al animals in the

hi ghest dose died by day 3. Cinical signs of ruffled fur
and ataxia were reported in high-dose males and | abored
breat hi ng and hperactivity in high-dose fenal es. Roughened
mucosa of the stomach was noted in 2/5 males and 5/5 femal es
of the high-dose group and in 1/5 femnl es receiving 1, 000
mg/ kg bw d.

Groups of 5 nales and 5 fenmles were given 0, 125, 250, 500,
1,000, or 2,000 ng benzyl acetate/kg bw d in corn oil by
gavage for 14 consecutive days. Aninmals were grouped 5 per
cage. Water and feed was ad libitum Animals were observed
daily and wei ghed weekly. On day 16, surviving aninmals were
killed and necropsied.
Benzyl acetate (food grade,
inmpurities less than 1. 0%
Based on the nortality data, the doses selected for the
13-week study were 62.5, 125, 250, 500 and 1, 000 ng/kg bw d

ester values were 96. 0%

for males and 125, 250, 500, 1,000, and 2,000 ng/kg bw d for
femal es.

(1) wvalid without restriction

NTP st udy

(30)



date: 16-NOV-2001

5. Toxicity Substance I D: 140-11-4
Type: Sub-acute
Speci es: nouse Sex: mal e
Strain: B6C3F1
Rout e of adm nistration: gavage
Exposure peri od: 13 weeks
Frequency of treatnment: daily, 5 days/week
Post exposure period: No
Doses: 0, 125, 250, 500, 1,000, or 2,000 nmg/kg bw d (femal es);
0, 62.5, 125, 250, 500, or 1,000 ng/kg bw d (mal es)
Control Group: other: corn oil (vehicle)
Met hod: ot her: NTP
Year : 1986
GLP: yes
Test substance: other TS
Remar k: Statistical evaluations: Yes. Mthodol ogy of Kaplan and

Mei er (1958), Cox (1972), Mantel -Haenszel (1959), and
Tarone (1975). The Fisher exact/ Cochran-Arnitage trend
anal ysis was al so used.

Resul t: LOAEL: 1,000 ng/ kg bw d
NOAEL: 500 ng/ kg bw d
Toxi ¢ response/ effects by dose level: In the high-dose

animals, 8/ 10 femal es died (one death due to gavage error)
and the mce exhibited trenbling, inactivity, |abored
breat hi ng and depressed body tenperature. There was no
conpound-related nortality in male mce. No
compound-rel ated gross or mcroscopic pathol ogical effects
were reported in any of the treated aninals.

Test condition: Groups of 10 males were given 0, 62.5, 125, 250, 500, or
1,000 ng benzyl acetate/kg bw d and and 10 fenml es were
given 0, 125, 250, 500, 1,000, or 2,000 ng benzyl acetate/kg
bw d in corn oil by gavage 5 days/week for 13 weeks.

Ani mal s were grouped 5 per cage. Water and feed was ad
libitum Aninmals were observed 2x daily and wei ghed and
clinically exam ned weekly. On days 92-96, surviving
animals were killed and necropsi ed. Hi stopathol ogy was
conducted on controls, the highest dose group with at |east
60% survivors and for all animals dying before study

term nation

Test substance: Benzyl acetate (food grade, ester values were 96. 0%
inmpurities less than 1.0%

Concl usi on: Based on these results, doses of 500 and 1000 ng/ kg bw d
were selected for the 2-yr study

Reliability: (1) wvalid without restriction
NTP st udy

04- MAR- 2001 (30)



5. Toxicity

date: 16-NOV-2001
Subst ance I D: 140-11-4

5.5 Genetic Toxicity 'in Vitro'

Type:

System of testing:

Concentration:

Ames test
bacterial Sal monella typhinmrium TA98, TA100
2-300 nnol /pl ate

Cytotoxic Concentration: not reported

Met abol i ¢ activati on:

Resul t:

Met hod:
Year :
GLP:

Test substance:

Resul t:

Test condition:

Test substance:

Concl usi on

Reliability:
01- APR-2001
Type:

System of testing:

Concentration:

was al so used as a solvent control

wi t hout
positive

ot her: Anes assay
1986

no

other TS

Benzyl acetate did not increase the number of revertants
Benzyl acetate was dissolved in DMSO (<0.02m /pl ate) which
After a 48- hour
i ncubation at 37 C, the nunber of revertants was counted.
Toxicity was deternmi ned fromthe nunber of surviving
colonies. Two experinments were conducted in triplicate.
Met abol i ¢ activation: none
Benzyl acetate (>99% purity)
Benzyl acetate was non nutagenic in this assay.
(1) wvalid without restriction
Assay was conducted by standard nethodol ogy and published in
a peer reviewed journal. Results presented in tabular form
and sonme detail of methodol ogy was not presented.

(33)

Chronpsomal aberration test
non bacterial Chinese hanster lung fibroblast cell line
0-2.4 mg/ m

Cytotoxic Concentration: 0.9 ng/m

Met abol i ¢ activation:

Resul t:

Met hod:

Year :
GLP:

Test substance:

Remar k:

Resul t:

Test condition:

t he negative control

with and wi t hout
positive

ot her: Chronpsomal aberrations Based on historical controls,

when the percent of aberrations was greater than 10, said to
be 'positive'

1996

no

other TS

The aut hors consi dered benzyl acetate to be negative in this
assay because it did not induce aberrations in any of the
other treatnent regimes and the authors consi dered the
concentration used in this study was sufficient.

Benzyl acetate marginally induced structural aberrations
whi ch were predoninantly chromati d exchanges at the 24-hour
hi ghest concentration treatnent wi thout S9. Precipitate
occurred at concentrations of 0.6 ng/m and higher

Benzyl acetate was di ssolved in DMSO whi ch was al so used as
M tonmycin C and cycl ophospham de
(with or without S9) were used as positive controls. Cells



date: 16-NOV-2001
5. Toxicity Substance I D: 140-11-4

wer e exposed to benzyl acetate for 24 or 48 hours wi thout S9
mx or for 6 hours in with or without S9 m x. After the 6
hour treatnents, the cells were cultured in fresh nedium for
anot her 18 hours. Al slides were coded and 100

wel | -spread nmet aphases were anal yzed for each dose group

Met abolic activation: with and without rat liver mcrosone
fraction S9 and cof actors

Test substance: Benzyl acetate (>98% purity)

Concl usi on: Benzyl acetate did not induce in chronmpbsomal aberrations in
this study.

Reliability: (1) wvalid without restriction

Assay was conducted by standard net hodol ogy and published in
a peer reviewed journal

01- APR- 2001 (23)
Type: Ames test
System of testing: bacterial Sal nonella typhinurium TA98, TA100, TA1535
TA1537
Concentrati on: 0, 33, 100, 333, 1000, 3333, or 10000 ugl/plate
Cytotoxi c Concentration: not reported
Met abol i c activation: with
Resul t: positive
Met hod: ot her: Ames assay (Haworth et al., 1983)
Year : 1986
GLP: yes
Test substance: other TS
Resul t: Benzyl acetate produced no increased incidence of nutation
as conpared to the vehicle controls, either with or without
S9 m x.
Test condition: Met abolic activation: rat liver mcrosome fraction S9

Sodi um azi de (TA1535 and TA100), 4-nitro-o-phenyl enedi ani ne
(TA98), and 9-ami noacridine (TA97 and TA1537) were used as
positive controls for the specific Salnonella strains

wi thout S9. 2-Am noanthracene was used with all strains
incubated with S9. Solvent controls were al so prepared
concurrently. Prelinmnary tests were conducted to assess
the cytotoxicity of the test conpound and establish suitable
concentrations for testing. At | east 5 concentrations of
the test chemicals (in triplicate) were incubated with or

wi thout S9 for 20 minutes after which plates were prepared
and incubated at 37 C for 48 hours. A test chemical was
considered “rmutagenic” if there was a dose-rel ated,
reproduci bl e increase in the nunber of revertants over
background (not required to be 2-fold increase), “non

nmut agenic” if there was no increase, and “questionable” if
there was no clear reproduci bl e dose-rel ated increase or
“when the response was of insufficient magnitude to support
a determ nation of nutagenicity”.

Test substance: Benzyl acetate (99.1% purity)
Concl usi on: Benzyl acetate was non-nutagenic.
Reliability: (1) wvalid without restriction

NTP st udy



date: 16-NOV-2001

5. Toxicity Substance I D: 140-11-4
04- APR-2001 (28)
Type: Ames test
System of testing: bacterial Salnonella typhinmurium TA1535, TA1537, TA98,
TA100
Concentration: 3 unol /plate
Cyt ot oxi ¢ Concentration: not reported
Met abol i c activation: with and w t hout
Resul t: positive
Met hod: ot her: Anmes assay
Year : 1980
GLP: no
Test substance: as prescribed by 1.1 - 1.4
Remar k: Spot tests are less sensitive than quantitative experinents.

Also, the results fromstrain TA100 are difficult to
interpret because the high growh background (150-200
col oni es per plate); however, spot tests provide a good
"screeni ng" nethod for |arge nunbers of chenicals.

Resul t: Benzyl acetate produced a negative response in this assay.

Test condition: For each experinent viable count was determ ned, the nunber
of spontaneous revertants was neasured, the presence of the
rfa-mutation was determi ned by crystal violet inhibition
the presence of the plasmid pKM 101 in strains TA98 and
TA100 was determ ned by resistance to anpicillin, and the
response to positive controls N nmethyl-N-nitrosoquanidin
(wi thout metabolic activation) and 2-am noant hracene (with
activation) was deterni ned. Spectroscopic-grade ethanol was
used as the solvent. The test substance was tested at 3
umol / plate in TA98, TA100, TA1535, and TA1537 with or
wi t hout S9. If there was no background | awn of bacteria,
the tests were redone using | ower concentrations. Uncertain
results pronpted the conduction of the tests at 4
concentration levels (0.03, 0.3, 3 and 30 unol/plate).
Met abol ic activation: with and without rat |iver microsonme
fraction S9 from Arocl or induced rats

Concl usi on: Benzyl acetate is non-nutagenic in the Ames assay using
Sal nonel | a typhi murium strains TA98, TA100, TA1535, and
TA1537 with or w thout S9.

Reliability: (1) wvalid without restriction
Study is published in a peer reviewed journal wth adequate
description and foll ows standard procedures.

15- MAY- 2001 (7)



date: 16-NOV-2001

5. Toxicity Substance I D: 140-11-4
Type: Chronpsomal aberration test

System of testing: non bacterial Chinese hanster ovary cells
Concentration: 160-1600 ug/m (w thout S9); 500-5000 ug/m (with S9)
Cytotoxi ¢ Concentration: not reported

Met abol i ¢ activati on: wi th and wi t hout

Resul t: positive

Met hod: ot her: Chronosonmal aberrations (Galloway et al., 1985) Linear

regressi on anal ysis, binonial sanpling assunption, and
Dunnett's nethod for nultiple dose conparison were used to
eval uate the data.

Year : 1987
GLP: no
Test substance: as prescribed by 1.1 - 1.4
Remar k: Benzyl acetate was negative for chronosonmal aberration
i nducti on.
Resul t: Slight increase in chronosomal aberrations were observed
but these were found to be not statistically significant.
Test condition: Met abolic activation: with and without rat |iver nicrosone

fraction S9 and cofactors

Positive controls consisted of treatnent with mtomycin C
triethyl enenel am ne, or cycl ophosphani de and negative
controls were solvents used to dissolve the test chenical
Tests were carried out with (2-hr test substance exposure)
or without S9 (exposure throughout incubation) activation
(mal e Sprague- Dawl ey rat hepatocytes induced with Aroclor
1254). Cells were harvested 8-12 hours after the beginning
of the treatnent, yielding cells in mtosis. 100 cells were
scored from each of the three highest dose groups having
sufficient netaphases for analysis and from positive and
solvent controls. All types of aberrations were recorded

and they were grouped as either "sinple", "conplex", or
"other"” and "total".

Concl usi on: Benzyl acetate did not induce chronbsomal aberrations in
this assay.

Reliability: (1) wvalid without restriction

Assay was conducted by standard nethodol ogy and published in
a peer reviewed journal

01- APR- 2001 (11)
Type: Sister chromatid exchange assay

System of testing: non bacterial Chinese hanster ovary cells

Concentrati on: 50-500 ug/m (w thout S9); 500-5000 ug/m (with S9)
Cytotoxi c Concentration: not reported

Met abol i c activation: wi th and without

Resul t: negative

Met hod: other: Sister chromatid exchange (Galloway et al., 1985)

Li near regression analysis was used to test trend. A 20%
absol ute i ncrease over the control, at each dose, was
considered to be significant.

Year : 1987

GLP: no



date: 16-NOV-2001
5. Toxicity Substance I D: 140-11-4

Test substance: as prescribed by 1.1 - 1.4

Resul t: No induction of sister chromatid exchange.

Test condition: Cheni cal treatnent periods were approxi mately 25 hours
without S9 (after 2 hours of test chemical exposure,
5- bronodeoxyuri di ne was added) and 2 hours with S9 (after
whi ch 5- br onbdexoyuri di ne was added) . After treatnent
with hypotonic KCl, cells were fixed, stained and exani ned
with fluorescent microscopy. 50 cells per dose were scored
fromthe three highest concentrations when sufficient M
cells were available, fromthe control groups.
Met abol ic activation: with and without rat |iver mnicrosonme
fraction S9 and cofactors

Concl usi on: Benzyl acetate did not induce sister chromatid exchange.

Reliability: (1) wvalid without restriction
Assay was conducted by standard nethodol ogy and published in
a peer reviewed journal.

01- APR-2001 (11)

Type: Ames test

System of testing: bacterial Sal nonella typhinmurium TA98, TA100

Concentration: 5, 50, 500, 2000, or 5000 ug/plate

Cytotoxi ¢ Concentration: >2000 ug/plate

Met abol i c activation: with

Resul t: positive

Met hod: ot her: Anes assay

Year : 1988
GLP: no

Test substance: ot her TS

Remar k: Benzyl acetate was slightly toxic at the concentrations
t est ed.

Resul t: Benzyl acetate produced no increase in reverse mutations.

Test condition: Benzyl acetate in isopropyl alcohol was irradiated with a W
| anp or natural sunlight with or wi thout photosensitizer
(acet ophenone or benzophenone). Reaction m xtures were

prepared for incubation with bacteria with or w thout S9.
Three replicates were performed.

Met abol ic activation: S9 prepared fromlivers of male
Sprague- Daw ey rats

Test substance: Benzyl acetate (reagent grade)

Concl usi on: The aut hors concl uded that the photodegradati on of benzyl
acetate did not increase mutagenic activity.

Reliability: (2) wvalid with restrictions

02- APR- 2001 (35)



date: 16-NOV-2001

5. Toxicity Substance I D: 140-11-4
Type: other: forward mutation test

System of testing: non bacterial TK6 human | ynphobl asts

Concentration: 0-1500 ug/ m

Cyt ot oxi ¢ Concentration: 500 ug/n

Met abol i c activation: with

Resul t: positive

Met hod: ot her: Human | ynphobl ast assay The data were eval uated using

t he Poi sson distribution and the Dunnett’'s t-test (one-tail).
Year : 1988

GLP: no
Test substance: as prescribed by 1.1 - 1.4

Resul t: Benzyl acetate induced a nutagenic response only in the
presence of S9.
Test condition: Met abolic activation: with rat |iver mcrosone fraction S9

from Arocl or induced rats

Sol vent controls and positive controls with S9
(benzo[ a] pyrene) and without S9 (4-nitroquinoline-N oxide)
were used. Prelimnary tests were conducted to assess the
cytotoxicity of the test conmpound and establish suitable
concentrations for testing. It was intended that the

hi ghest test concentration should reduce rel ative suspension
gromh to 10-20% of that in controls. Cultured cells were
exposed to nultiple concentrations (in duplicate or
triplicate) of benzyl acetate for 20 hours (w thout S9) or 3
hours (with S9). To term nate exposure, cells were
centrifuged and resuspended, and then were cul tured another
3 days (phenotypic expression period). Cells were plated in
mcrotiter plates with or without trifluorothym dine
(selective agent) and after a 12-day i ncubation the plates
were scored and the nunmber of positive wells and tota

nunber of wells were recorded. Plating efficiency and

nmut ant fraction were cal cul ated. A chenical was only

consi dered nutagenic if the mean nutant fraction was greater
than the 99% upper confidence limt of all historical ne

Concl usi on: Met abolically activated benzyl acetate was nutagenic in this
assay.
Reliability: (1) wvalid without restriction

Assay was conducted by standard nethodol ogy and published in
a peer reviewed journal. Tabul ated results.
04- APR- 2001 (3)



date: 16-NOV-2001

5. Toxicity Substance I D: 140-11-4
Type: Mouse | ynphoma assay

System of testing: non bacterial L5178Y mouse | ynphona cells
Concentration: 0-1500 ug/ m

Cyt ot oxi ¢ Concentration: 500 ug/n

Met abol i c activation: with

Resul t: positive

Met hod: ot her: Mouse | ynphoma assay The data were evaluated using a

trend test and a pairw se conpari son of the variance of the
mut ant fraction (treated) agai nst that of solvent controls.
Year : 1988

GLP: no
Test substance: as prescribed by 1.1 - 1.4
Resul t: Benzyl acetate induced a nutagenic response only in the
presence of S9.
Test condition: Met abolic activation: with rat |iver mcrosone fraction S9

from Arocl or induced rats

Sol vent controls and positive controls with S9

(3-net hyl chol ant hrene) and wi t hout S9 (ethyl

nmet hanesul fonate or net hyl nethanesul fonate) were used

Cell cultures were exposed to nultiple concentrations
(usually in triplicate) of benzyl acetate with or wthout S9
for 4 hours at 37 C after which they were washed and
resuspended for the expression and growth period of 2 days.
Cul tures were seeded with or without trifluorothym dine
(selective agent) to deternmine cloning efficiency. Cells
were incubated for 11-12 days at 37 C. Col onies were

el ectronically counted. The nutant fraction was cal cul ated
and the relative total growth was nmeasured. A response was
consi dered “negative” if there was no trend or peak
response, “questionable” if there was only a trend response
or only a single dose increase with no trend, and “positive”
if p<0.05 for at |east one of the 3 highest concentration
sets and if the trend was significant (p<0.05) and if it was

r epeat ed

Concl usi on: Met abolically activated benzyl acetate was nutagenic in this
assay.

Reliability: (1) wvalid without restriction

Assay was conducted by standard net hodol ogy and published in
a peer reviewed journal. Tabul ated results.
04- APR- 2001 (3)



5. Toxicity

date: 16-NOV-2001
Subst ance I D: 140-11-4

Type:

System of testing:
Concentrati on:

Met abol i ¢ acti vat
Resul t:

Year:
GLP:
Test substance:

Resul t:

Test condition:

Test substance:
Concl usi on

Reliability:
04-JUL-2001
Type:

System of testing:
Concentration

Met abol i ¢ acti vat
Resul t:

Met hod:
Year :
GLP:
Test substance:

Resul t:

Concl usi on:

Reliability:

04-JUL-2001

ot her: aneupl oi dy assay

yeast Saccharomyces cerevisiae D61. M

520, 676, 831, 1,039, 1,298, or 1,817 ug/m
on: no data

positive
1989
no
other TS

Benzyl acetate did not induce chronosome | oss, unless
cytotoxic levels were reached.
Concentrations were considered cytotoxic when "the titer of
colony-formng units at the end of the treatment was | ower
than at the time when the test chemicals were added"”
Mtotic crossing-over, mtotic gene conversion, point
mut ati on or deletion were indicated by the frequency of red
resistant colonies. White resistant colonies were
classified as requiring |eucine (indicative of chronpsone
| oss), not requiring |leucine (indicating other genetic
changes), and respiratory-deficient. \White col onies
classified as "requiring |eucine" were used to calcul ate
chronmosonal | oss
Benzyl acetate (>99% purity)
Benzyl acetate was non genotoxic in this assay.
(1) wvalid without restriction
The study was conducted under the direction of a recognized
research institute and was published in a peer-revi ewed
j our nal

(49)

other: reverse nutation test
bacterial Bacillus subtilis M5 (Rec-) and H17 (Rec+)
maxi num concentrati on = 20 ul /di sk
on: no data
positive

other: Bacillus subtilis recessive assay
1986

no

as prescribed by 1.1 - 1.4

Benzyl acetate was reported to have a inhibition zone
difference of greater than or equal to 4 mm and was
consi dered to be weakly positive.
Benzyl acetate was reported to have weak DNA damaging
potenti al .
(2) wvalid with restrictions
The net hodol ogy used foll owed standard protocols and
al t hough nost of the study was in Japanese, the tables
clearly documented the results.

(47)



date: 16-NOV-2001

5. Toxicity Substance I D: 140-11-4
Type: other: mnutation test
System of testing: bacterial E. coli WP2 uvrA (trp-)
Concentration: 0.25-2.0 ng/plate
Met abol i c activation: no data
Resul t: positive
Year : 1986
GLP: no
Test substance: as prescribed by 1.1 - 1.4
Resul t: Benzyl acetate was considered negative since the ratio was
1.4
Test condition: The results were considered positive if the ratio of nmaxim
revertants to spontaneous revertants was <2
Concl usi on: Benzyl acetate was non-nutagenic in this assay.
Reliability: (2) wvalid with restrictions

The met hodol ogy used foll owed standard protocols and
al t hough nost of the study was in Japanese, the tables
clearly docunmented the results.

04-JUL-2001 (47)
Type: other: antinutation test
System of testing: bacterial E. coli W2 uvrA (trp-)
Concentrati on: 2.0-8.0 ng/m
Met abol i c activation: with
Resul t: positive
Year: 1986
GLP: no
Test substance: as prescribed by 1.1 - 1.4
Resul t: Benzyl acetate was considered negative since the ratio was
98%
Test condition: Met abolic activation: induction with AF2

The results were considered positive if the ratio of mninal
revertants to AF-2-induced revertants was <50%

Concl usi on: Benzyl acetate showed no activity in this assay.

Reliability: (2) wvalid with restrictions
The net hodol ogy used fol |l owed standard protocols and
al t hough nost of the study was in Japanese, the tables
clearly docunmented the results.

04-JUL-2001 (47)



5. Toxicity

date: 16-NOV-2001
Subst ance I D: 140-11-4

Type:

System of testing:

Concentration:

Met abol i ¢ activati on:

Resul t:

Met hod:
Year :
GLP:

Test substance:

Resul t:

Test condition:

Concl usi on:

Reliability:
04-JUL-2001
Type:

System of testing:

Concentration:

Met abol i ¢ acti vat

Resul t:

Met hod:
Year :
GLP:

Test substance:

Resul t:

Test condition:

Concl usi on:
Reliability:

08-JUL-2001

other: reverse nmutation test

bacterial Bacillus subtilis M45 (Rec-) and Hl7 (Rec+)
21 ug/ di sk

wi t hout

positive

other: Bacillus subtilis recessive assay
1978

no

as prescribed by 1.1 - 1.4

Benzyl acetate produced negative results.

Met abol i c activation: none

The results were considered negative if the zone of

i nhibition was <2 mm weakly positive if greater than or
equal to 2 mm and positive if greater than or equal to 5nm
Benzyl acetate was non-mutagenic in this assay.

(2) wvalid with restrictions

Al t hough the data were collected prior to GLP or OECD
guidelines and the majority of the article was in Japanese
(English sunmary tables), the study appeared to follow
standard net hodol ogy. Therefore the data were consi dered
reliable.

(32)

Unschedul ed DNA synt hesi s
non bacterial Male F344 rat hepatocyte
not reported
on: with
positive

ot her: Unschedul ed DNA synt hesi s
1983

no

as prescribed by 1.1 - 1.4

Benzyl acetate yielded | ess than 0.0 net grains/nucl eus.
Met abol i c activation: not reported

Treated cells were incubated with 3H-TdR (i ncubati on peri od
not stated) and UDS was neasured by quantitative

aut or adi ography as net grains/nucleus. Positive controls
used were 2-acetyl am nofl uorene and di net hyl ni trosani ne
Benzyl acetate did not damage DNA in this assay.

(2) wvalid with restrictions

The data were reported in a brief abstract with [imted
description; however, the research group has published
simlar study protocols in peer-reviewed journals show ng
adherence to standard net hodol ogi es. Therefore the data
were considered reliable.

(24)



date: 16-NOV-2001
5. Toxicity Substance I D: 140-11-4

5.6 Genetic Toxicity 'in Vivo'

Type: other: Cl astogenic assay
Speci es: ot her: Mouse/ B6C3F1 Sex: mal e
Route of admin.: unspecified
Exposure period: 3 days
Doses: 0, 312, 625, or 1250 ng/kg bw/ d (dose vol une=0.4 nl/nouse)
Resul t: negative
Met hod: ot her: M cronucl eus test
Year : 1993
GLP: no
Test substance: as prescribed by 1.1 - 1.4
Met hod: Appropriate statistical evaluations: Yes. Statistica

significance was determined by a one-tailed trend test,
ANOVA, and pairw se conpari sons.

Remar k: The percent PCE at 0, 312, 625, or 1250 ng/kg bw/ d was 69.9
65.8, 64.3, or 60.7, respectively. Benzyl acetate was
negative in this assay.

Resul t: Effect on mitotic index or PCE/NCE rati o by dose | evel and
sex: The nunber of MN PCE/ 1000 PCE scored for 0, 312, 625
and 1,250 nmg/ kg bw/ d was 3.00, 2.90, 3.20, and 1. 80,
respectively.

Test condition: Groups of 5-7 male B6C3F1l nice were intraperitoneally
injected with 0, 312, 625, or 1250 ng benzyl acetate/ kg bw d
in corn oil. Positive controls were adm nistered DVBA in
corn oil. Twenty-four hours after treatnent, mce were
killed and bone marrow snears prepared by fixing in absolute
ethanol and staining with acridine orange. The slides were
eval uated for nunmber of MN-PCE anbng 2000 PCE and for the
percent age of PCE anong 200 erythrocytes.

Concl usi on: Benzyl acetate did not induce mcronuclei when tested at
repeated doses up to 1,250 ng/ kg bw d

Reliability: (1) wvalid without restriction
Publ i shed in peer reviewed journal and standard protocols
wer e used.

30- MAR- 2001 (36)



date: 16-NOV-2001

5. Toxicity Substance I D: 140-11-4
Type: ot her: DNA damage
Speci es: ot her: Rat/Fischer 344 Sex: mal e
Route of admin.: unspecified
Exposure period: Single dose
Doses: 150, 500, or 1,500 ng/kg bw benzyl acetate
Resul t: negative
Met hod: other: Alkaline elution analysis of DNA (Curphey et al., 1987)
Year : 1990
GLP: no
Test substance: as prescribed by 1.1 - 1.4
Met hod: Appropriate statistical evaluations: Data conparisons were
statistically analyzed using the chi -square test, Student's
t-test, linear regression, or an analysis of variance
foll omwed by the Newman-Keuls test.
Remar k: Pancreatic cells renoved from benzyl acetate-treated rats

Test condition:

Concl usi on:

Reliability:
09-JUL-2001
Type:

Speci es:

Rout e of admin.:
Exposure period:
Doses:

Resul t:

Met hod:
Year :
GLP:
Test substance:

Met hod:
Renmar k:

Test condition:

showed no evi dence of DNA and there was no difference in the
al kaline elution profiles of pancreatic DNA fromtreated or
control aninmals
Groups of one rat were adnministered a single dose of 0, 150,
500, or 1,500 ng benzyl acetate/kg bw by intraperitonea
injection. After 1 hour, the rats were killed and nucl ei
were isolated from pancreas. DNA damage was assayed by
al kaline elution and duplicate filters used for each
pancr eas.
No evidence of DNA damage in rats injected with benzy
acetate at up to 1,500 g/ kg bw.
(2) wvalid with restrictions
Not stated to be conducted under GLP, but data were acquired
by standard net hodol ogy and published in a peer revi ewed
j our nal

(20)

ot her: DNA dammge

ot her: Rat/Fischer 344
unspeci fied

Si ngl e bol us dose

50, 200 or 1000 ng/ kg bw
negative

mal e

ot her:
1989
no

as prescribed by 1.1 -

Unschedul ed DNA synt hesi s

1.4

Appropriate statistical evaluations: Not reported

Benzyl acetate produced a negative nunber for the net
grai ns/ nucl eus and the percentage of cells undergoing repair
was <10% and therefore was considered not to induce UDS in
rats.

Groups of nale Fischer 344 rats (nunber
adm ni stered a single bolus dose of 50,
benzyl acetate/kg bw in corn oi

not specified) were
200, or 1000 ny
by gavage. Hepatocyte



5. Toxicity

date: 16-NOV-2001
Substance I D: 140-11-4

Concl usi on

Reliability:
30- MAR- 2001
Type:

Speci es:

Rout e of admin.:
Exposure peri od:

Doses:
Resul t:

Met hod:

Year :

GLP:
Test substance:
Renmar k:

Test condition:

Concl usi on
Reliability:

09-JUL-2001

cultures were prepared by perfusing the liver taken fromthe
rats at 2 or 12 hours. Quantitative autoradi ographic grain
counting was used to neasure UDS. The net grains/nucl eus
wer e determ ned by subtracting the highest of 2

nucl ear-si zed areas over the cytoplasm and adjacent to the
nucl eus fromthe nuclear count. The percent of «cells
exhibiting 5 or nore net grains/nucleus were considered the
percentage of cells undergoing repair. For each rat and
concentration, 3 slides were scored. A result was consi dered
negative if the net grains/nucleus of all dose groups was a
negative nunber and the percentage of cells undergoing
repair was <10% Results were considered equi vocal if net
grai ns/ nucl eus of all dose groups was a negative nunmber but
the percentage of cells undergoing repair was >10%

Benzyl acetate does not induce unschedul ed DNA synthesis in
rats.

(1) wvalid without restriction

Part of the NTP testing program

(25)

ot her: DNA damage

ot her: Rat/F344 Sex
unspeci fi ed

Not reported

Up to 1,000 ng/ kg bw

mal e

negative

ot her: Unschedul ed DNA synt hesi s
1984

no

as prescribed by 1.1 - 1.4

Adnmi ni stration of benzyl acetate resulted in a NG of |ess
than 0.

After treatnent, the rat was killed and the pancreas was
renoved, mnced in a collagenase solution, and digested with
di pase to isolate pancreatic cells. Cells were incubated
with 3Hthym dine for 18-22 hours, follow ng which, UDS was
measured [net grains/nucleus (NG] by quantitative

aut or adi ography. If NG3, cells were considered in repair
Benzyl acetate did not danage DNA in this assay.

(4) not assignable

The data were presented in a brief abstract and indicated
that a standard protocol had been nmodified to neasure UDS in

pancreatic cells.

(37)
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Type: ot her: Lethal nutation test
Speci es: ot her: Drosophila nmel anogaster Sex: mal e

Rout e of admin.:
Exposure peri od:

Doses:
Resul t:

Met hod:

Year :

GLP:
Test substance:
Met hod:

Remar k:

Test condition:

Test substance:
Concl usi on:
Reliability:

30- MAR- 2001

unspeci fi ed

48 to 72 hours
300 ppm (feed);
anbi guous

20000 ppm (i njection)

other: Sex-linked recessive |letha
1994
no

other TS

(SLRL) assay

Appropriate statistical evaluations: Yes.
and bi nom al distribution

No i nduction of recessive lethals with benzyl
through feeding or injection.

Benzyl acetate was applied to 2 or 3 glass fibre filter
disks in a 5% sucrose solution in glass vial. Solutions
were renewed at 24 and 48 hours and mal es (Canton-S) were
exposed for 72 hours after which males were mated with 3
virgin Basc fenmal es and transferred to fresh fenal es every
2-3 days for a total production of 3 broods. No nore than
100 F1 femal es were nated over the 3 broods fromany Pl male
in order to avoid recovery of nultiple lethals from1 nale
If the nunber of wild-type males was 0, 1, or <5%of the
Basc males, then the F2 cultures were scored as presunptive
lethals. |If feed exposure was non nutagenic, nales were
injected with benzyl acetate in a 0.7% NaCl solution. After
24 hours, surviving nales were mated. Controls received
solutions wi thout benzyl acetate

Benzyl acetate ( 99. 1% purity)

Benzyl acetate was non nmutagenic in the SLRL assay.

(1) wvalid without restriction

NTP st udy

Poi sson anal ysi s

acetate

(8)
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date: 16-NOV-2001
Subst ance I D: 140-11-4

5.8.2 Developmental Toxicity/Teratogenicity

Speci es: r at Sex: mal e
Strain: W st ar
Rout e of adm nistration: gavage

Exposure peri od:

Gestation days 6-15

Frequency of treatnent: Dai |l y

Duration of test:
Doses:

Control Group:

Resul t:

Year :
GLP:
Test substance:

Renmar k:

Resul t:

Test condition:

15 days

0, 10, 100, 500, or 1,000 ng/ kg bw d Actual dose: O
10, 100, 500, or 1,000 ng/kg bw d

ot her: The control group was described as "subjected
to no oral admnistration".

NOAEL Devel opnental Toxicity: 100 ng/ kg bw d LOAEL
Devel opmental Toxicity: 500 nmg/ kg bw d

1993
no
other TS

Statistical evaluations: Yes. Results were anal yzed using
Bartlett's test, test method of Kruskal-Wallis, Dunnett's
mul ti pl e conparison testing nethod or Scheffe's nmultiple
conpari son testing method

The authors suggested that the skeletal malformations were
related to the significant decrease in fetal body weight. No
increase in intrauterine death or external variations was
noted at any dose level. No adverse effects were seen at or
bel ow 500 ng/ kg bw d.

Fetal data with dose level: There was no reported difference
in the nunber of corpora lutea, inplantations, |ive/dead
fetuses, or resorptions, inplantation ratio, sex ratio, or
pl acenta wei ght in any treatnent group. At the highest dose
| evel, fetal body weight was significantly decreased
(p<0.05), but was significantly increased in the 2 | owest
dose groups (p<0.05). There was a statistically significant
increase in the conbined incidence of organ variations
(i.e., slight dilatation of the lateral ventricle and renal
pelvis, and presence of |levo-unbilical artery) in aninmals
fromthe 2 highest dose groups. The only skeleta

mal formation (fused ribs) was in one fetus of the high-dose
group, which did not increase the incidence of skeleta

mal f ormati ons conpared to controls. Skeletal variations
(i.e., wavy ribs, dunbbell shaped vertebrae,
absence/splitting of thoracic vertebrae, presence of |unbar
ri bs and degree of ossification) were statistically

i ncreased in the high-dose group.

Mat ernal data with dose level: No effects on paraneters
exam ned.

NOAEL Mat ernal Toxicity: >1000 ng/ kg bw/ d

Groups of 20 pregnant Wstar rats were adninistered 0, 10,
100, 500, or 1,000 ng benzyl acetate/kg bw d by gavage
during gestation days 6-15. On day 20 of gestation (term,
pregnanci es were term nated and the fetuses were exanm ned
for intrauterine death, and internal, external and skeleta
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date: 16-NOV-2001
Subst ance I D: 140-11-4

Test substance:
Concl usi on:

mal f ormati ons. Maternal paraneters included nortality, body
wei ght, food consunption, and clinical and gross

exami nations

Benzyl acetate (99% purity)

The results of this study show no evidence of teratogenic
effects for benzyl acetate.

Reliability: (2) wvalid with restrictions
Study was reported in Japanese with a thorough English
translation that describes a well-conducted
terat ol ogy/ devel opnental study, but does not indicate if it
was conducted under GLP
11- MAR- 2001 (16)
Speci es: nmouse Sex: male
Strain: other: CD-1
Rout e of administration: gavage

Exposure peri od:

Gestation days 6-13

Frequency of treatnent: Dai l y

Duration of test:
Doses:
Control Group:
Met hod:

Year:

GLP:
Test substance:

Remar k:

Resul t:

Test condition:

up to day 3 postpartum

750 mg/ kg bw/ d

other: A control group of 50 m ce gavaged with
distilled water only.

ot her (cal cul ated): Postnatal npuse screening test (Chernoff
and Kavl ock, 1982), Devel opnmenta

1983

no

ot her TS

Statistical evaluations: Yes. Results were anal yzed by
ANOVA, Kruskal -\Wallis H test, and ANCOVA.

Fetal data with dose level: Significant differences were

al so observed in pup body wei ght and wei ght gain, including
mean pup weight per litter, nean litter weight change, and
mean pup wei ght change (between day 1 and 3 postpartum. No
differences were observed in the mating or gestation

i ndi ces, the total nunber of resorptions, the nunmber of live
pups per litter, or in pup survival

Mat ernal data with dose level: Cdinical signs of materna
toxicity included hunched posture, trenmors, inactivity,
prostration, hypotherm a, ataxia, dyspnea, swollen or
cyanotic abdomen, and pil ocerection. There was no significant
difference in maternal body wei ght nmeasured on days 4 and 7
of gestation between treated and control animls. However
statistically significant decreases were observed in treated
femal es on gestation day 18 and day 3 postpartum Materna
body wei ght gain during days 7-18 of gestation was al so
significantly lower than that of controls. Eighteen deaths
were reported during the treatment period and they were al
attributed to the treatnent. One nore death was reported the
day after treatnent was termn nated.

750 mg benzyl al cohol/kg bw day was adm ni stered by gavage
to 50 mice on gestation days 6-13. A control group of 50
animals were given distilled water only. Mternal body
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wei ght gain and nortality, mating, gestation, nunbers of
live and dead pups per litter, total litter weight on days 1
and 2 postpartum litter weight change between days 1 and 3
postpartum and pup survival on days 1 and 3 postpartum were
recorded. Clinical signs of maternal toxicity were reported

Test substance: Benzyl acetate (data for structurally related substance
benzyl al cohol)
Concl usi on: Al t hough the authors concluded that benzyl al cohol was a

potential reproductive hazard, the effects observed were in
conjunction with significant maternal toxicity.

Reliability: (2) wvalid with restrictions
Nl OSH study. Audited and found to foll ow SOPs, but not
reported to be GLP.

13- MAR- 2001 (14)
Speci es: nouse Sex: mal e
Strain: other: CD-1
Rout e of adm nistration: gavage
Exposure peri od: Gestation days 6-15
Frequency of treatnment: Dai |l y
Duration of test: up to day 3 postpartum
Doses: 0 or 550 ng/kg bw d in corn oi
Control Group: other: The control group received corn oil only.
Resul t: NOAEL Devel opnental Toxicity: >550 ng/ kg bw d
Met hod: other (cal cul ated): Postnatal nouse screening test (Chernoff
and Kavl ock, 1982; Waters, 1983), Devel opnenta
Year : 1986
GLP: yes
Test substance: other TS
Remar k: Statistical evaluations: Yes. Results were analyzed by

Bartlett's test, F-test, ANOVA, Fischer's exact test,
Mann-Whi t ney U-Test

Resul t: Fetal data with dose level: Al paraneters tested, including
gestation index were statistically simlar for the treated
and control animals.
Mat ernal data with dose level: All paranmeters tested
i ncl udi ng average nunber of live pups/litter, postnatal
survival, and pup body weight, were statistically simlar
for the treated and control aninals.
NOAEL Maternal Toxicity: >550 nmg/kg bw d

Test condition: In a prelimnary dose range-finding study, groups of 4 CD1
nm ce were adm nistered 200, 380, 720, 1,370, or 2,605 ng
benzyl al cohol/kg bw/ d by gavage during gestation days 6-15.

No control group was used. All animals died at the highest

dose and 2 animals died at the second hi ghest dose. At 720
mg/ kg bw/ d, there was no signs of toxicity except for
reduced body weight. Based on these results, a dose |eve
of 550 ng/ kg bw d was selected for a teratology study. In
the teratol ogy study, groups of 50 pregnant CD-1 mice were
adm ni stered 0 or 550 ng benzyl alcohol/kg bwd in corn oil
by gavage during gestation days 6-15. Body weight, clinica
observations, and nortality were recorded daily throughout
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treatment and up to 3 days postpartum

Test substance: Benzyl acetate (data for structurally related substance
benzyl al cohol)

Concl usi on: In this assay, benzyl alcohol did not produce evidence of
devel opnmental toxicity.

Reliability: (1) wvalid without restriction
Audi t ed study conducted under GLP

13- MAR- 2001 (48)

5.8.3 Toxicity to Reproduction, Other Studies

Type: ot her:
In Vitro/in vivo: In vivo
Speci es: nmouse
Strain: B6C3F1 Sex: mal e
Rout e of adm nistration: other: Diet
Exposure peri od: Premati ng exposure, Fenal es: None Premating exposure,
Mal es: None
Frequency of treatnent: Dai l y
Duration of test: 13 weeks
Doses: 3,130, 6,250, 12,500, 25,000, or 50,000 ppm
Control Group: ot her: Basal diet
Met hod: other: NTP 13-week study with sperm norphol ogy and vagi na
cytol ogy exam nations ( SMVCEs)
Year : 1988
GLP: yes
Test substance: as prescribed by 1.1 - 1.4
Remar k: In male mice, term nal body weights were decreased (specific

dose levels not reported). Absolute weights of the right
cauda, epididym s and testes were decreased, but respective
relative weights were increased. There was no effect on
spermmotility, density or norphology. In females, the nean
cycle length of the high-dose mce was significantly

i ncreased; however there was a great variation in the length
of the estrus cycle in control aninmals and therefore it was
difficult to determ ne the biological significance of the
findings in the treated ani mals.

Statistical evaluations: For body and absolute and relative
organ wei ghts, Jonckheere's test (Hollander and Wl fe, 1973)
was used to determine if WIllians' or Dunnett's test would
be nost appropriate. |If the p value was |less than 0.10

then Wllianms' test was used; greater than 0.10 Dunnett's
test was used. For testing a dose-rel ated decrease in sperm
notility and for an increase in percentage abnormal sperm
Jonckheere's test for trend was used. Sperm density was
tested using a Kruskal-Vallis test.

Resul t: O fspring toxicity F1 and F2: Not applicable
Parental data and F1: Not applicable
Test condition: The test conditions are described in National Toxicol ogy

Program (1993) for the 13-week portion of the study. In
addition, an analysis was conducted in nmales for sperm
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nmotility, spermcount, and sperm head norphol ogy and in
femal es for vaginal cytology (to evaluate the estrous
cycle). In rmales, spermwas collected as soon as possible
following termnation. Spermnotility was estimated

i medi ately. Two slides were prepared and spermnotility
was estimated by determ ning the actual nunber of notile and
non-notile spermin one field of vision. Ten fields of
vision were used to deternine final motility. Sperm count
was conducted following a 15-m nute incubation period in
nodi fi ed Tyrode's buffer. Approximately 1 m of sperm
suspensi on was used to stain spermheads with Eosin Y stain
for eval uation of norphol ogy according to the criteria of
Wrobeck and Bruce (1975). In females, vaginal snmears were
taken from2 females from each dose group and controls for
the last 7 days of the 13-week study. The slides were
evaluated following the criteria of Allen (

Concl usi on: Benzyl acetate under these test conditions did not show any
effects on reproductive paraneters tested.

Reliability: (1) wvalid without restriction
This study was conducted by the National Toxicol ogy Program

07- JAN- 2001 (27)

Type: ot her:

In Vitro/in vivo: In vivo

Speci es: rat

Strain: other: F344 Sex: mal e

Rout e of admi nistration: ot her: Diet

Exposure peri od: Premati ng exposure, Fenmal es: None Premating exposure,

Mal es: None

Frequency of treatnent: Dai |l y

Duration of test: 13 weeks

Doses: 3,130, 6,250, 12,500, and 25,000 ppm

Control Group: ot her: Basal diet

Met hod: ot her: NTP 13-week study with sperm norphol ogy and vagi na
cytol ogy exam nations ( SMWCEs)

Year : 1988
GLP: yes

Test substance: as prescribed by 1.1 - 1.4

Remar k: In male rats, terminal body weights were decreased (specific
dose levels not reported). There was no effect on

reproductive organ weights, spermnotility, density or

nor phol ogy. There was a great variation in the length of the
estrus cycle in control animals and therefore it was
difficult to determ ne the biological significance of any
findings in the treated ani nals.

Statistical evaluations: For body and absolute and relative
organ wei ghts, Jonckheere's test (Hollander and Wl fe, 1973)
was used to determine if WIllians' or Dunnett's test would
be nost appropriate. |If the p value was |less than 0.10

then Wllians' test was used; greater than 0.10 Dunnett's
test was used. For testing a dose-rel ated decrease in sperm
nmotility and for an increase in percentage abnormal sperm
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Jonckheere's test for trend was used. Sperm density was
tested using a Kruskal-Vallis test.

Resul t: O fspring toxicity F1 and F2: Not applicable
Parental data and F1: Not applicable
Test condition: The test conditions are described in National Toxicol ogy

Program (1993) for the 13-week portion of the study. In
addition, an analysis was conducted in males for sperm
nmotility, spermcount, and sperm head norphol ogy and in
femal es for vagi nal cytology (to evaluate the estrous
cycle). In nmales, spermwas collected as soon as possible
following termnation. Spermnotility was estinmated

i Mmediately. Two slides were prepared and spermnotility
was estimated by determ ning the actual nunmber of notile and
non-nmotile spermin one field of vision. Ten fields of
vision were used to deternine final motility. Sperm count
was conducted followi ng a 15-m nute incubation period in
nmodi fied Tyrode's buffer. Approximately 1 m of sperm
suspension was used to stain spermheads with Eosin Y stain
for evaluation of norphol ogy according to the criteria of
Wrobeck and Bruce (1975). In fenmles, vaginal snears were
taken from2 femal es from each dose group and controls for
the last 7 days of the 13-week study. The slides were
evaluated following the criteria of Allen (

Concl usi on: Benzyl acetate under these test conditions did not show any
effects on reproductive paraneters tested.
Reliability: (1) wvalid without restriction

This study was conducted by the National Toxicol ogy Program
07- JAN- 2001 (26)
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date: 16-NOV-2001

2. Physico-chemi cal Data Substance ID: 120-51-4
2.1 Melting Point
Val ue: = 21 degree C
Met hod: ot her: Measured
GLP: no data

Test substance:

Reliability:
16- NOV- 2001
Val ue
Met hod:

GLP:
Test substance:
Reliability:
16- NOV- 2001

2.2 Boiling Point

Val ue:

Met hod:

GLP:
Test substance:
Reliability:
16- NOV- 2001
Val ue
Met hod:

GLP:
Test substance:
Reliability:
16- NOV- 2001

as prescribed by 1.1 - 1.4

(1) wvalid without restriction

The data are froma recognized literature source and are
considered reliable.

(2)
= 21 degree C
ot her: Measured
no data
as prescribed by 1.1 - 1.4
(1) wvalid without restriction
The data are froma recognized literature source and are
consi dered reliable.
(14)
= 323 - 324 degree C at 1013 hPa
ot her: Measured
no data
as prescribed by 1.1 - 1.4
(1) wvalid without restriction
The data are froma recognized literature source and are
consi dered reliable.
(14)

= 323.5 degree C at 1013 hPa

ot her: Measured

no data

as prescribed by 1.1 - 1.4

(1) wvalid without restriction

The data are froma recognized literature source and are
consi dered reliable.

(2)



2. Physico-chemi cal Data

date: 16-NOV-2001
Substance I D: 120-51-4

2.4 Vapour Pressure

Val ue

Met hod:
GLP:

Test substance:

Met hod:
Reliability:
16- NOV- 2001
Val ue

Met hod:

Year:
GLP:

Test substance:

Met hod:
Reliability:
16- NOV- 2001
Val ue

Met hod:
GLP:

Test substance:

Met hod:

Test condition:

Reliability:

16- NOv-2001

= .0013 hPa at 20 degree C

ot her (neasured)
no data
as prescribed by 1.1 - 1.4

Measur ed

(1) wvalid without restriction

The data are obtained by a recognized literature source and
are consistent with chem cal structure.

(7)
= . 0007 hPa at 25 degree C

ot her (neasured)

1989

no data

as prescribed by 1.1 - 1.4

Measur ed

(1) wvalid without restriction

The data are obtained froma recogni zed dat abase and are
consistent with chenical structure

(3)
= .0007 hPa at 25 degree C

ot her (cal cul at ed)
no data
as prescribed by 1.1 - 1.4

Cal cul at ed/ Mean of Antoine & Grain nethod
Cal cul ated based on a measured boiling point of 323.5 C
(4) not assignable
The data are obtained by a recognized SAR cal cul ati on and
are consistent with chem cal structure.
(21)

2.5 Partition Coefficient

| og Pow

Met hod:
GLP:

Met hod:
Reliability:

16- NOv- 2001

= 3.54 at 25 degree C

ot her (neasured)
no data

Cal cul at ed
(4) not assignable
The data are obtained by a recogni zed SAR cal cul ati on and

are consistent with chem cal structure.
(20)



date: 16-NOV-2001

2. Physico-chemi cal Data Substance ID: 120-51-4
| og Pow: = 3.97 at 25 degree C
Met hod: ot her (neasured)
Year: 1989
GLP: no data
Met hod: Measur ed
Reliability: (1) wvalid without restriction
The data are froma recognized literature source and are
consi dered reliable.
16- NOV- 2001 (12)

2.6.1 Solubility in different media

Solubility in
Val ue

Met hod:

GLP:
Test substance:
Met hod:
Test condition:
Reliability:
16- NOV- 2001

Wat er
= 15.39 ng/l at 25 degree C

ot her
no data
as prescribed by 1.1 - 1.4

Cal cul at ed
Cal cul ated based on a | og Kow = 3.97
(4) not assignable
The data are obtained by a recogni zed SAR cal cul ati on and
are consistent with chem cal structure.
(22)



3. Environnent al

Fate and Pat hways

date: 16-NOV-2001
Substance I D: 120-51-4

3.1.1 Photodegradation

DI RECT PHOTCLYSI S

Hal flife t1/2:

GLP:
Test substance:

Reliability:

16- NOv- 2001

= 18.4 hour(s)

no data
as prescribed by 1.1 - 1.4
(4) not assignable
The data are obtained by a recogni zed SAR cal cul ati on and
are consistent with chemical structure.
(16)

3.1.2 Stability in Water

Type:
Met hod:

GLP:
Test substance:
Resul t:
Reliability:
16- NOV- 2001

3.3.2 Distribution

Medi a

Met hod:

Resul t:

Test condition:

Rel i ability:

16- NOV- 2001

abiotic

ot her:
no data
as prescribed by 1.1 -

Cal cul at ed Aqueous Base/ Acid catal yzed hydrol ysis
1.4

63 days at pH 8 and 1.7 years at pH 7

(4) not assignable

The data are obtained by a recognized SAR cal cul ati on nmethod
and are consistent with chem cal structure

(19)
other: Aerosol -Air Partition Coefficient
Cal cul ation accordi ng Mackay, Level |
Absorption coefficient: 2.00E+08
Aerosol =0.0015% Air =0.39% Fi sh =0. 0049% Sedi ment =1.94%
Soi |l =87. 1% Suspended Sedi nent =0.060% Water =10.5%
I nput paraneters: MAN |og Kow, VP, MP & cal cul ated water
solubility
Mbdel conditions: 25 C, 100, 000 | bs.

(4) not assignable
The data are obtained by a recognized fugacity cal cul ati on
nmet hod. Data are considered
(15)



3. Environnenta

date: 16-NOV-2001

Fat e and Pat hways Substance ID: 120-51-4

Medi a
Met hod:

Resul t:

Test condition:

Reliability:
16- NOV- 2001
Medi a

Met hod:
Resul t:

Test condition:

Reliability:
16- NOV- 2001
Medi a

Met hod:
Resul t:

Test condition:

Reliability:

16- NOv-2001

ot her: Sedinment-Water Partition Coefficient

Cal cul ati on accordi ng Mackay, Level |

Absorption coefficient: 367

Aerosol =0.0015% Air =0.39% Fi sh =0. 0049% Sedi ment =1.94%
Soi |l =87. 1% Suspended Sedi nent =0. 060% Water =10.5%

I nput paraneters: MN |og Kow, VP, MP & cal cul ated water
solubility

Model conditions: 25 C, 100, 000 | bs.

(4) not assignable

The data are obtained by a recognized fugacity cal cul ation
nmet hod. Data are considered
(15)

ot her: Suspended Sedi nment- Wat er
Cal cul ati on accordi ng Mackay,

Partition Coefficient
Level |

Absorption coefficient: 1150
Aerosol =0.0015% Air =0.39% Fi sh =0. 0049% Sedi nent =1.94%
Soi |l =87. 1% Suspended Sedi nent =0. 060% Water =10.5%
I nput paraneters: MAN |og Kow, VP, MP & cal cul ated water
solubility
Model conditions: 25 C, 100, 000 | bs.
(4) not assignable
The data are obtained by a recognized fugacity cal cul ation
net hod. Data are consi dered
(15)

water - air
Cal cul ati on accordi ng Mackay, Level |
Absorption coefficient: 0.000073
Aerosol =0.0015% Air =0.39% Fi sh =0. 0049% Sedi ment =1.94%
Soi |l =87.1% Suspended Sedi nent =0. 060% Water =10.5%
I nput paraneters: MAN |og Kow, VP, MP & cal cul ated water
solubility
Model conditions: 25 C, 100, 000 | bs.
(4) not assignable
The data are obtained by a recognized fugacity cal cul ation
net hod. Data are consi dered
(15)



3. Environnent al

date: 16-NOV-2001

Fate and Pat hways Substance ID: 120-51-4

Medi a
Met hod:

Resul t:

Test condition:

Reliability:
16- NOV- 2001
Medi a

Met hod:
Resul t:

Test condition:

Reliability:

16- NOv- 2001

water - biota

Cal cul ati on accordi ng Mackay, Level |

Absorption coefficient: 467

Aer osol =0.0015% Air =0.39% Fi sh =0. 0049% Sedi nent =1.94%
Soi |l =87. 1% Suspended Sedi nent =0. 060% Water =10.5%

I nput paraneters: MAN |og Kow, VP, MP & cal cul ated water
solubility

Model conditions: 25 C, 100, 000 | bs.

(4) not assignable

The data are obtained by a recognized fugacity cal culation
nmet hod. Data are considered

(15)
water - soil
Cal cul ati on accordi ng Mackay, Level |
Absorption coefficient: 184
Aer osol =0.0015% Air =0.39% Fi sh =0. 0049% Sedi nent =1.94%
Soi |l =87. 1% Suspended Sedi nent =0. 060% Water =10.5%

| nput paraneters: MN
solubility

Model conditions: 25 C, 100, 000 | bs.
(4) not assignable

The data are obtained by a recognized fugacity cal cul ation
nmet hod. Data are considered

|l og Kow, VP, MP & cal cul ated water

3.5 Biodegradation

Type:

I nocul um
Cont act tine:
Resul t:

Met hod:
Year :
GLP:
Test substance:

Resul t:

Test condition:

(15)
aer obi c
activated sludge
28 day(s)
ot her: 34.2% bi odegradati on after 3 days, 44.9% after day 7,
64. 9% after day 10, 92.5% after day 14, 82.3% after day 18,

86.2% after day 21, 87.5% after
confidence limts = 76.6-109.5

day 24, 93% after day 28; 95%

CECD Cuide-line 301 B
Test (CO2 evolution)”
1994

no data

other TS

"Ready Biodegradability: Modified Sturm

Degradation % after tinme: 93% on day 28

Time required for 10% degradation: 1 day

Total Degradation: Yes

10 day wi ndow criteria: Yes

I nnocul um 10% by vol ume of secondary effluent from an
unaccl i mati sed activated sl udge

The test concentration was nom nal 10 ng/L organic carbon
with a test tenperature range of 17-22 C. The nean
percent age bi odegradati on was cal cul ated from 4 vessels on



3. Environnent al

date: 16-NOV-2001

Fate and Pat hways Substance ID: 120-51-4

Test substance:
Concl usi on

Reliability:
12- MAR- 2001
Type:
Resul t:
Met hod:

GLP:

Test substance:

Concl usi on:
Reliability:

16- NOv- 2001

day 28
Benzyl benzoate (99% purity)
Benzyl benzoate is classified as readily and ultimtely

bi odegr adabl e

(1) wvalid without restriction

The study is not confirned to be GP, but foll ows OECD
gui delines and is considered reliable.

(1)
aerobi c
other: Probability of rapid biodegradation: |inear nodel -
1.08; nonlinear - 0.999. Expert survey results: ultimte -
2.9 weeks; prinmary - 3.8 days.
other: Cal culated M Tl nodel
no data
as prescribed by 1.1 - 1.4

Benzyl benzoate is predicted to be readily degradable.
(4) not assignable
The data are obtained by a recognized SAR cal cul ati on and
are consistent with chem cal structure.
(17)



date: 16-NOV-2001
4. Ecotoxicity Substance ID: 120-51-4

AQUATIC ORGANISMS

4.1 Acute/Prolonged Toxicity to Fish

Type: other: Acute Fish Toxicity
Speci es: ot her: Zebra fish (Brachydanio rerio)/Ham|ton
Buchanan/ West - Aquari um
Unit: Anal ytical nonitoring: yes
Met hod: other: E.C. Council Directive 92/69/EEC C. 1
Year : 1993
GLP: yes
Test substance: as prescribed by 1.1 - 1.4
Resul t: No nortalities at 3.9 ng/L 100% nortality (10/10) at 5.5

mg/L at 72 hours and 100% at 7.8 ng/L at 48 hrs. Aninmals at
5.5 ng/ L exhibited sluggish swiming action at 48 hours. One
ani mal swam wi t hout control. Small variations in test
conditions were recorded over the 96 hours: Tenp,
22.8-21.4C, [Q2] = 7.8-9.5 ng/L; % 2 sat = 91-113% pH =
7.4-8.0

Test condition: Zebra fish (10/group) acclimated for 10 weeks were exposed
to 4 concentrations of anyl salicylate (3.9, 5.5, 7.8, and
11 nmg/L) under sem static conditions with daily renewal for
96 hrs. The test substance in synthetic water was treated
for 60 sec at 8000 rpmwi th ultra turrax. Animals were
exposed to 16 hours of light in synthetic fresh water.
Control and test solutions were nonitored for tenperature,
@2 concentration, % Q2 saturation, and pH The concentration
of the test substance was anal yzed by GC at the begi nning
and after each day normally during the first 2-day peri od.
Fi sh were nonitored for behavior and nortality daily. Body
wei ght and | ength were neasured at death or after sacrifice
at 96 hrs.

Concl usi on: For LCO, nean test concentration was 3.1 ng/L at O hours and
1.0 ng/L at 24 or 48 hours. For LC100, nean test
concentration was 4.7ng/L at O hours and 1.9 ng/L at 48
hours. Based on nominal test concentrations, LCO = 3.3 ng/L,
LC100 = 4.7 ng/L, and LC50 = 3.9 ng/L. Based on neasured
mean concentrations, LCO = 2.2 ng/L, LC100 = 3.3 ng/L, and
LC50 = 2.7 ng/L. Based on nean final concentrations, LCO =
0.95 ng/L, LC100 = 1.90 ng/L, and LC50 = 1.34 ng/L.

Reliability: (1) wvalid without restriction
Test protocol conparable to OECD senistatic test protocol.

16- NOV- 2001 (9)



date: 16-NOV-2001

4. Ecotoxicity Substance ID: 120-51-4
Speci es: ot her:
Uni t: Anal ytical nonitoring: no data
Met hod: ot her: Cal cul ated
GLP: no data
Test substance: as prescribed by 1.1 - 1.4
Resul t: 96 hour LC50 = 2.8 ny/L
Reliability: (4) not assignable

The data are obtained by a recognized SAR cal cul ati on and
are consistent with chem cal structure.
17- MAY- 2001 (18)

4.2 Acute Toxicity to Aquatic Invertebrates

Speci es: ot her:
Uni t: Anal ytical nonitoring: no data
Met hod: ot her: Cal cul ated
GLP: no data
Test substance: as prescribed by 1.1 - 1.4
Concl usi on: 48 hour LC50 = 2.7 ny/L
Reliability: (4) not assignable

The data are obtained by a recogni zed SAR cal cul ati on and
are consistent with chem cal structure.
16- NOV- 2001 (18)

4.3 Toxicity to Aguatic Plants e.q. Algae

Speci es: other al gae: Green al gae
Uni t: ng/ | Anal ytical nonitoring: no data
EC10: - calcul ated
EC50: = .24 -
Met hod: ot her: Cal cul ated
GLP: no data
Test substance: as prescribed by 1.1 - 1.4
Concl usi on: 96 hour EC50 = 0.24 ng/L
Reliability: (4) not assignable

The data are obtained by a recogni zed SAR cal cul ati on and
are consistent with chem cal structure.
16- NOV- 2001 (18)



5. Toxicity

date: 16-NOV-2001
Subst ance I D: 120-51-4

5.1 Acute Toxicity

5.1.1 Acute Oral Toxicity

Type:
Speci es:
Strain:
Sex:

No. of Animals:

Vehi cl e:

Met hod:
Year :
GLP:

Test substance:

Resul t:

Test condition:

Concl usi on

Rel i ability:

04- MAR- 2001

LD50

rat

no data
no data

10

ot her: None

ot her: LD50 cal cul ated by using the Draize nethod
1948

no

as prescribed by 1.1 - 1.4

LD50 of 1.7 m/kg bw was cal cul ated from dosage-nortality
curve.

Nunber of deaths at each dose | evel: Not reported

No further details

Aut hors concl uded that benzyl benzoate acts as an 'all or
not hing' toxicant, with a critical dose |evel of
approximately 2.0 ml/kg/day based on a series of tests.
(2) wvalid with restrictions

The data were collected prior to establishnent of GLP and
CECD gui del i nes. The description of the protocol was limted
and the results were tabul ated.



date: 16-NOV-2001

5. Toxicity Substance I D: 120-51-4
Type: LD50
Speci es: nouse
Strain: no data
Sex: no data
No. of Ani mals: 10
Vehi cl e: ot her: None
Met hod: other: LD50 calculated by using the Draize nethod

Year: 1948

GLP: no

Test substance:

Resul t:

Test condition:

Concl usi on:

Rel i ability:

04- MAR- 2001

Type:
Speci es:
Strain:
Sex:

No. of Animals:

Vehi cl e:

Met hod:
Year :
GLP:

Test substance:

Resul t:

Test condition:

Concl usi on

Rel i ability:

04- MAR- 2001

as prescribed by 1.1 - 1.4

LD50 of 1.4 m/kg bw was cal cul ated from dosage-nortality
curve.

Nunber of deaths at each dose |level: Not reported
No further details

Aut hors concl uded that benzyl benzoate acts as an
nothing' toxicant, with a critical dose |evel of
approximtely 2.0 m/kg/day based on a series of tests.

(2) wvalid with restrictions

The data were collected prior to establishnent of GLP and
OECD gui delines. The description of the protocol was limted
and the results were tabul ated.

all or

(5)

LD50
rabbi t

no data

no data

10

ot her: None

other: LD50 cal cul ated by using the Draize nethod
1948

no

as prescribed by 1.1 - 1.4

LD50 of 1.8 m/kg bw was cal cul ated from dosage-nortality
curve.

Nunmber of deaths at each dose | evel: Not reported
No further details

Aut hors concl uded that benzyl benzoate acts as an
not hing' toxicant, with a critical dose |evel of
approximately 2.0 m/kg/day based on a series of tests.

(2) wvalid with restrictions

The data were collected prior to establishnent of GLP and
CECD gui del i nes. The description of the protocol was linmted
and the results were tabul ated.

all or

(5)



date: 16-NOV-2001

5. Toxicity Substance I D: 120-51-4
Type: LD50
Speci es: ot her: Guinea pig
Strain: no data
Sex: no data
No. of Ani mals: 10
Vehi cl e: ot her: None
Met hod: other: LD50 cal cul ated by using the Draize nethod
Year: 1948
GLP: no

Test substance:

Resul t:

Test condition:

Concl usi on:

Rel i ability:

04- MAR-2001

Type:
Speci es:
Strain:
Sex:
Vehi cl e:

Rout e of admn.:

Met hod:
Year :
GLP:

Test substance:

Renmar k:

Resul t:

Test condition:

Concl usi on

Reliability:

as prescribed by 1.1 - 1.4

LD50 of 1.0 m/kg bw was cal cul ated from dosage-nmortality
curve.

Number of deaths at each dose | evel: Not reported
No further details

Aut hors concl uded that benzyl benzoate acts as an
nothing' toxicant, with a critical dose |evel of
approximately 2.0 m/kg/day based on a series of tests.

(2) wvalid with restrictions

The data were collected prior to establishnent of GLP and
OECD gui delines. The description of the protocol was limted
and the results were tabul ated.

all or

(5)

LD50

rat

no data

no data

no data

ot her: Gavage

LD50 cal cul at ed

1945

no

as prescribed by 1.1 - 1.4

Overall intoxicated rats showed signs of central nervous
system stimul ation including: piloerection, nuscul ar

i ncoordi nati on, progressive paralysis of the hind Iinbs and
vi ol ent spastic convul sions, dyspnea and death (often
preceded by respiratory paralysis).

LD50 = 2800 ng/ kg bw

Number of deaths at each dose |evel: Not reported

A total of 20 rats were used to determne the LD50. Not |ess
than 3 groups of 5 rats were tested. Rats were fasted 24 to
48 hours prior to adm nistration of test substance. Rats
were observed for 2 weeks or until death.

Not reported

Cats, rats and rabbits appear to have a simlar tolerance
for orally adm nistered benzyl benzoate.

(2) wvalid with restrictions

This study was conducted prior to the establishnent of GLP
and OECD gui delines. The description of the study was
limted; however, the authors did report sinmlar findings to



date: 16-NOV-2001

5. Toxicity Substance I D: 120-51-4
previous reports and the study shows good structure-activity
rel ati onships. Therefore the data are considered reliable.

30-JUN- 2001 (8)

Type: LD50

Speci es: r abbi t

Strain: no data

Sex: no data

Vehi cl e: no data

Route of admin.: other: Gavage

Met hod: LD50 cal cul ated

Year : 1945
GLP: no
Test substance: as prescribed by 1.1 - 1.4
Remar k: Overal |l intoxicated rabbits showed signs of central nervous

system stinmulation simlar to that reported in rats



date: 16-NOV-2001
5. Toxicity Substance ID: 120-51-4

[ ncluding: piloerection, muscular incoordination,
progressive paralysis of the hind |inbs and violent spastic
convul sions, dyspnea and death (often preceded by
respiratory paralysis)] followed by a 12- to 24- hour period
of prostration prior to death.

Resul t: LD50 = 1680 ng/ kg bw
Nunber of deaths at each dose | evel: Not reported

Test condition: A total of 12 rabbits were used to determ ne the LD50. Not
| ess than 3 groups of 3 rabbits were tested. Rabbits were
fasted 24 to 48 hours prior to adm nistration of test
substance. Rabbits were observed for 2 weeks or until death.
Not reported

Concl usi on: Cats, rats and rabbits appear to have a simlar tol erance
for orally administered benzyl benzoate.
Reliability: (2) wvalid with restrictions

This study was conducted prior to the establishnent of GLP
and OECD gui delines. The description of the study was
limted; however, the authors did report simlar findings to
previous reports and the study shows good structure-activity
rel ati onships. Therefore the data are considered reliable.

30-JUN- 2001 (8)
Type: LD50
Speci es: ot her: Cat
Strain: no data
Sex: no data
Vehi cl e: no data
Route of admin.: other: Gavage
Met hod: LD50 cal cul ated
Year : 1945
GLP: no
Test substance: as prescribed by 1.1 - 1.4
Remar k: Overall intoxicated cats showed signs of central nervous

system stinulation simlar to that reported in rats and
rabbits and included: excessive salivation shortly after
adm ni stration, generalized trenor and nuscul ar

i ncoordi nati on about 3 hours after adm nistration, followed
by progressive paralysis of the hind Iinbs and vi ol ent
spastic seizures and then prostration prior to death (often
preceded by respiratory paralysis). Death occurred wthin
24 hours of administration.

Resul t: LD50 = 2240 ng/kg bw
Nunmber of deaths at each dose | evel: Not reported
Test condition: A total of 11 cats were used to determne the LD50. Cats

were fasted 24 to 48 hours prior to administration of test
substance. Cats were observed for 2 weeks or until death.
Not reported

Concl usi on: Cats, rats and rabbits appear to have a simlar tolerance
for orally adm ni stered benzyl benzoate.
Reliability: (2) wvalid with restrictions

This study was conducted prior to the establishnent of GLP
and OECD gui delines. The description of the study was



date: 16-NOV-2001

(8)

5. Toxicity Substance I D: 120-51-4
limted; however, the authors did report sinmlar findings to
previous reports and the study shows good structure-activity
rel ationships. Therefore the data are considered reliable.

30- JUN- 2001

Type: LD50

Speci es: ot her: Dog

Strain: no data

Sex: no data

Vehi cl e: no data

Rout e of admn.:

Met hod:
Year :
GLP:

Test substance:

Renmar k:

Resul t:

Test condition:

Concl usi on

Reliability:

30-JUN- 2001

ot her: Gavage

LD50 cal cul at ed

1945

no

as prescribed by 1.1 - 1.4

At doses 10 tinmes that of cats,
showed no toxic nanifestations.
LD50 = >22440 ngy/ kg bw

Nunber of deaths at each dose | evel: Not reported

A total of 4 dogs were used to determine the LD50. Dogs were
fasted 24 to 48 hours prior to adm nistration of test

subst ance. Dogs were observed for 2 weeks or until death.

Not reported

Dogs appear to show a higher tol erance (approximately 10
times) to orally administered benzyl benzoate conpared to
cats, rats, and rabbits.

(2) wvalid with restrictions

This study was conducted prior to the establishment of GLP
and OECD gui delines. The description of the study was
limted; however, the authors did report sinmlar findings to
previous reports and the study shows good structure-activity
rel ationships. Therefore the data are considered reliable.

rats and rabbits, dogs

(8)

5.1.2 Acute I nhalation Toxicity

5.1.3 Acute Dermal Toxicity

Type:

Speci es:
Strain:

Sex:

No. of Animals:
Vehi cl e:

LD50

rat

no data
no data

10

ot her: None



date: 16-NOV-2001

5. Toxicity Substance I D: 120-51-4
Met hod: ot her: LD50 cal cul ated by using the Draize nethod
Year : 1948
GLP: no
Test substance: as prescribed by 1.1 - 1.4
Resul t: LD50 of 4.0 m/kg bw was cal cul ated from dosage-nortality
curve.
Nunber of deaths at each dose | evel: Not reported
Test condition: No further details
Concl usi on: Aut hors concl uded that benzyl benzoate acts as an 'all or

not hing' toxicant, with a critical dose |evel of
approximately 2.0 m/kg/day based on a series of tests.
Reliability: (2) wvalid with restrictions
The data were collected prior to establishnment of GLP and
OECD gui delines. The description of the protocol was limted
and the results were tabul ated.
04- MAR- 2001 (5)

5.1.4 Acute Toxicity, other Routes



date: 16-NOV-2001
5. Toxicity Substance I D: 120-51-4

5.4 Repeated Dose T oxicity

Type: Sub-acute
Speci es: r at Sex: mal e
Strain: ot her: CDSD
Rout e of admi nistration: other: dernal
Exposur e peri od: 30 days
Frequency of treatment: daily
Post exposure period: None
Doses: 188, 301, 488, 781, 1,250, or 2,000 ng neat benzy
benzoat e/ kg bw d
Control Q@ oup: ot her: none descri bed
Met hod: ot her: 30-day dermal toxicity study
Year: 1980
GLP: yes
Test substance: as prescribed by 1.1 - 1.4
Remar k: Statistical evaluations: Not described
Resul t: LOAEL: 2,000 ng/ kg bwd
Toxi ¢ response/effects by dose level: During days 6 to 9

rats fromthe highest dose group had anogenital discharge
and trenors; all the males and 1 femal e died. Body wei ght
was decreased in aninals of the 1,250 ng/kg bw d dose group.
No dermal reactions were reported and no biologically
significant changes in hematol ogi cal paraneters or clinica
chem stry were reported. There were no gross pathol ogi ca
findi ngs; however, mcroscopically, mnor squanous
epi thelial hyperplasia, degeneration of hair follicles and
sebaceous gl ands, and subcutaneous fibrosis and hyperpl asia
of the thyroid gland were observed in all treatnment groups.
Test condition: Groups of 3 male and 3 fermal e Sprague-Daw ey rats with
topically treated with 188, 301, 488, 781, 1,250, or 2,000
ng neat benzyl benzoate/kg bw d for a period of 30 days. No
control group was used and aninmals were treated on different
skin regions by rotation to avoid dermal reactions. Animals
wer e observed daily, weighed weekly, and skin reactions
were scored by the Draize nethod.
Concl usi on: Wt hout the presence of a control group, the significance of
these findings is difficult to evaluate. The authors
concl uded that doses selected for a 90-day study shoul d
range from 188 ng/ kg bw/ d (no effects) to 1,000 ng/ kg bwd
(effects). No effort was nmade to prevent oral ingestion.
Reliability: (3) invalid
GLP study
04- MAR- 2001 (10)



date: 16-NOV-2001

5. Toxicity Substance I D: 120-51-4
Type: Sub-acute
Speci es: rabbit Sex: mal e
Strain: no data
Rout e of adm nistration: other: derma
Exposure peri od: 90 days
Frequency of treatment: daily
Post exposure period: None
Doses: not descri bed
Control Group: other: not reported
Met hod: ot her: 90-day dernmal study (Draize, 1944)
Year : 1948
GLP: no

Test substance:

Remar k:

Resul t:

Test condition:

Concl usi on

Rel i ability:

04- MAR- 2001

as prescribed by 1.1 - 1.4

A 90-day LD50 of 2.0 m/kg was cal cul ated from
dosage-nortality curve. Additional details of
not reported.

Statistical evaluations: Not described

Toxi c response/ effects by dose |evel:
2 highest dose |evels of survivors

results were

Atrophy of testis at
I n addition,

dermatitis; possibly increased incidence of focal nephritis
and encephalitis were reported.
Benzyl benzoate was dermally applied to a total of 441

rabbits at various doses.
animals at term nation.
Aut hors concl uded that benzyl benzoate acts as an
not hing' toxicant, with a critical dose |evel of
approximately 2.0 m/kg/day based on a series of tests.
(4) not assignable

Lim ted description of protocol

Pat hol ogy was conducted on these

all or

resul ts tabul at ed.

(4)

5.5 Genetic Toxicity 'in Vitro'

Type:
System of testing:

Concentration:

Cytotoxi ¢ Concentration
Met abol i c activation:

Resul t:

Met hod:
Year :
GLP:
Test substance:

Renmar k:

Anmes test
bacteri al
TA100

3 umol / pl ate

not reported

wi th and wit hout
positive

Sal monel | a typhi murium TA1535, TA1537, TA98,

ot her:
1980
no

as prescribed by 1.1 -

Ames assay

1.4

Spot tests are less sensitive than quantitative experinents.
Also, the results fromstrain TAL00 are difficult to
interpret because the high growth background (150-200

col onies per plate); however, spot tests provide a good
"screeni ng" nethod for |arge nunbers of chem cals.



date: 16-NOV-2001

5. Toxicity Substance I D: 120-51-4
Resul t: Benzyl benzoate produced a negative response in this assay.
Test condition: For each experinment viable count was determ ned, the nunber

of spontaneous revertants was neasured, the presence of the
rfa-mutation was determi ned by crystal violet inhibition
the presence of the plasm d pKM 101 in strains TA98 and
TA100 was determned by resistance to anpicillin, and the
response to positive controls N nethyl-N-nitrosoquanidin
(wi thout netabolic activation) and 2-am noanthracene (with
activation) was deterni ned. Spectroscopic-grade ethanol was
used as the solvent. The test substance was tested at 3
unol /plate in TA98, TA100, TA1535, and TA1537 with or
wi t hout S9. If there was no background | awn of bacteria,
the tests were redone using |lower concentrations. Uncertain
results pronpted the conduction of the tests at 4
concentration levels (0.03, 0.3, 3 and 30 unol/plate).
Met abol i c activation: with and without rat |iver microsone
fraction S9 from Arocl or induced rats

Concl usi on: Benzyl benzoate is non-nutagenic in the Anes assay using
Sal nonel | a typhi murium strains TA98, TA100, TA1535, and
TA1537 with or w thout S9.

Reliability: (1) wvalid without restriction
Study is published in a peer reviewed journal with adequate
description and foll ows standard procedures.

30- MAR- 2001 (6)
Type: Ames test
System of testing: bacterial Sal nonella typhinmurium TA98, TA100
Concentration: 5, 50, 250, 500, or 5000 ug/plate
Cytotoxi c Concentration: >2000 ug/plate
Met abol i c activation: with
Resul t: positive
Met hod: ot her: Anes assay
Year : 1988
GLP: no
Test substance: other TS
Remar k: In this assay, the concentrations of benzyl benzoate tested
wer e bacteriocidal; however, the addition of S9 reduced
toxicity.
Resul t: Benzyl benzoate produced no increase in reverse mnutations.
Test condition: Benzyl benzoate in isopropyl alcohol was irradiated with a
W |l anp or natural sunlight with or without photosensitizer
(acet ophenone or benzophenone). Reaction m xtures were

prepared for incubation with bacteria with or w thout S9.
Three replicates were perforned.

Met abolic activation: S9 prepared fromlivers of male
Sprague- Dawl ey rats

Test substance: Benzyl benzoate (reagent grade)

Concl usi on: The authors concluded that the photodegradati on of benzyl
benzoate did not increase nutagenic activity.

Reliability: (2) wvalid with restrictions

Study is published in a peer reviewed journal with adequate
description and foll ows standard procedures.



dat e:

16- NOv-2001

5. Toxicity Substance I D: 120-51-4

15- MAY- 2001 (13)

5.6 Genetic Toxicity 'in Vivo'

5.8.2 Developmental Toxicity/Teratogenicity

Speci es: rat Sex: mal e

Strain: W st ar

Rout e of admi nistration: ot her: Diet

Exposure peri od: 21 days

Frequency of treatnment: Dai |l y

Duration of test: 21 days

Doses: 0.04 or 1.0%

Control G oup: other: No control group described

Resul t: NOAEL Devel opnmental Toxicity: >1%

Year : 1980
GLP: no

Test substance: as prescribed by 1.1 - 1.4

Remar k: There were no effects reported on the fetus relating to
external, skeletal or visceral anonalies.

Resul t: Fetal data with dose level: No effects.
Mat ernal data with dose level: Not reported
NOAEL Maternal Toxicity: >1%

Test condition: Benzyl benzoate was fed to pregnant Wstar rats at
concentrations of 0, 0.04, or 1.0%in the diet during
gestation days 0 to 21.

Concl usi on: No devel opnmental effects reported in rats fed up to 1%
benzyl benzoate during gestation days 0 to 21.

Reliability: (2) wvalid with restrictions
Study translated fromforeign article with [imted
description.

16- APR- 2001 (11)

5.8.3 Toxicity to Reproduction, Other Studies
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Reliability (profile):
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I D: 93-58-3
93-58-3

nmet hyl benzoate
202-259-7
C8H8O2

Aromatic Consortium The Flavor and Fragrance High
Producti on Vol ume Consortia
28- JUN 2001

Aromatic Consortium The Flavor and Fragrance High
Producti on Vol ume Consortia
28- JUN 2001

Benzyl Derivatives

16- NOv- 2001

16- NOv- 2001

Chapter: 2.1, 2.2, 2.4, 2.5, 2.6.1, 3. 1.2, 3.3.2,
3.5, 4.1, 4.2, 4.3, 5.1.1, 5.1.2, 5.1. 4, 5.4, 5.5,
5.6, 5.8.2, 5.8.3

Reliability: without reliability, 1, 2, 3, 4

Fl ags: without flag, confidential, non confidential, WK
(DE), TA-Luft (DE), Material Safety Dataset, Risk

Assessnment, Directive 67/548/ EEC, SI DS

1.1, 3.
3, 5.1.



date: 16-NOV-2001

2. Physico-chenical Data Substance ID: 93-58-3
2.1 Melting Point
Val ue: = -15 degree C
Met hod: ot her: Measured
GLP: no data

Test substance:

Reliability:
16- NOV- 2001
Val ue
Met hod:

GLP:
Test substance:
Reliability:
16- NOV- 2001

2.2 Bailing Point

Val ue:

Met hod:

GLP:
Test substance:
Reliability:
16- NOV- 2001
Val ue
Met hod:

GLP:
Test substance:
Reliability:
16- NOV- 2001

as prescribed by 1.1 - 1.4

(1) wvalid without restriction
The data are froma recognized literature source and are
consi dered reliable.

(33)
= -12.4 degree C
ot her: Measured
no data
as prescribed by 1.1 - 1.4
(1) wvalid without restriction
The data are froma recognized literature source and are
consi dered reliable.
(4)
= 198 - 200 degree C at 1013 hPa
ot her: Measured
no data
as prescribed by 1.1 - 1.4
(1) wvalid without restriction
The data are froma recognized literature source and are
consi dered reliable.
(33)

= 199 degree C at 1013 hPa

ot her: Measured
no data

as prescribed by 1.1 - 1.4

(1) wvalid without restriction
The data are froma recognized literature source and are
consi dered reliable.

(4)



2. Physico-chenical Data

date: 16-NOV-2001
Subst ance ID: 93-58-3

2.4 Vapour Pressure

Val ue

Met hod:
Year :
GLP:

Test substance:

Met hod:
Reliability:
16- NOV- 2001
Val ue
Met hod:

GLP:
Test substance:
Met hod:
Test conditi on:
Reliability:
16- NOV- 2001

= .507 hPa at 25 degree C

ot her (neasured)

1986

no data

as prescribed by 1.1 - 1.4

Measur ed

(1) wvalid without restriction

The data are obtained froma recogni zed dat abase and are
consistent with chem cal structure

2.5 Partition Coefficient

| og Pow

Vet hod:
GLP:

Met hod:
Reliability:
16- NOv- 2001
| og Pow
Met hod:
Year :
GLP:
Met hod:
Reliability:

16- NOv- 2001

(7
= .51 hPa at 25 degree C
ot her (cal cul at ed)
no data
as prescribed by 1.1 - 1.4
Cal cul at ed
Cal cul at ed based on a neasured boiling point of 199 C
(4) not assignable
The data are obtained by a recogni zed SAR cal cul ati on and
are consistent with chem cal structure.

(41)
= 1.83 at 25 degree C
ot her (neasured)
no data
Cal cul ated
(4) not assignable
The data are obtained by a recognized SAR cal cul ati on and
are consistent with chem cal structure.

(40)

= 2.2 at 25 degree C

ot her (neasured)
1989
no data

Measur ed
(1) wvalid without restriction
The data are froma recognized literature source and are
consi dered reliable.
(26)



2. Physico-chem cal Data

date: 16-NOV-2001
Substance I D. 93-58-3

2.6.1 Solubility in different media

Sol ubility in:
Val ue:

Met hod:
Year :
GLP:

Test substance:

Met hod:
Reliability:
16- NOV- 2001

Solubility in:
Val ue:

Met hod:

GLP:
Test substance:
Met hod:
Test condition:
Reliability:
16- NOV- 2001

Wat er
= 2100 ng/l at 20 degree C

ot her

1986

no data

as prescribed by 1.1 - 1.4

Measur ed
(2) wvalid with restrictions
The data are obtained froma recogni zed dat abase and are
consi stent with chemical structure.
(25)

Wat er
= 1344 ng/l at 25 degree C

ot her
no data
as prescribed by 1.1 - 1.4

Cal cul at ed
Cal cul ated based on a |l og Kow = 2.12
(4) not assignable
The data are obtained by a recognized SAR cal cul ati on and
are consistent with chem cal structure.
(42)



3. Environnenta

Fate and Pat hways

date: 16-NOV-2001
Subst ance I D: 93-58-3

3.1.1 Photodegradation

DI RECT PHOTCLYSI S

Hal flife t1/2:

GLP:
Test substance:

Reliability:

16- NOv- 2001

= 12.7 day(s)

no data
as prescribed by 1.1 - 1.4
(4) not assignable
The data are obtained by a recogni zed SAR cal cul ati on and
are consistent with chemical structure.
(36)

3.1.2 Stability in Water

Type:
Met hod:

GLP:
Test substance:
Resul t:
Reliability:
16- NOV- 2001

3.3.2 Distribution

Medi a
Met hod:

Resul t:

Test condition:

Reliability:
16- NOV- 2001
Medi a:

Met hod:
Resul t:

Test condition:

Rel i ability:

abiotic

ot her:
no data
as prescribed by 1.1 -

Cal cul at ed Aqueous Base/ Acid catal yzed hydrol ysis
1.4

200 days at pH 8 and 5.5 years at pH 7

(4) not assignable

The data are obtained by a recogni zed SAR cal cul ati on net hod
and are consistent with chem cal structure

(39)
other: Aerosol -Air Partition Coefficient
Cal cul ati on accordi ng Mackay, Level |
Absorption coefficient: 118000
Aerosol =8.80E-05% Air =37.2% Fi sh =0.00037% Sedi ment =0.15%
Soi |l =6.55% Suspended Sedi ment =0.0045% Water =56.1%
I nput paraneters: MAN |og Kow, water solubility, M &

cal cul ated VP

Mbdel conditions: 25 C, 100, 000 | bs.

(4) not assignable

The data are obtained by a recognized fugacity cal cul ation
nmet hod. Data are consi dered

(35)
ot her: Sedinment-Water Partition Coefficient
Cal cul ati on accordi ng Mackay, Level |
Absorption coefficient: 5.19
Aerosol =8.80E-05% Air =37.2% Fi sh =0. 00037% Sedi nent =0. 15%

Soi |l =6.55% Suspended Sedi ment =0.0045% WAt er
| nput paranmeters: MN |og Kow, water solubility,
cal cul ated VP

Model conditions: 25 C, 100, 000 | bs.

(4) not assignable

=56. 1%
MP &



The data are obtained by a recognized fugacity cal cul ation
net hod. Data are consi dered
16- NOV- 2001 (35)



3. Environnenta

date: 16-NOV-2001

Fate and Pat hways Substance I D: 93-58-3

Medi a:
Met hod:

Resul t:

Test condition:

Reliability:
16- NOV- 2001
Medi a:

Met hod:
Resul t:

Test condition:

Reliability:
16- NOV- 2001
Medi a:

Met hod:
Resul t:

Test condition:

Reliability:

16- NOv-2001

Partition Coefficient
Level |

ot her: Suspended Sedi nment- Wat er
Cal cul ati on accordi ng Mackay,

Absorption coefficient: 16.2

Aerosol =8.80E-05% Air =37.2% Fi sh =0. 00037% Sedi ment
Soi | =6.55% Suspended Sedi ment =0.0045% Water =56.1%
| nput paraneters: MN |og Kow, water solubility, MP &
cal cul ated VP

Model conditions: 25 C, 100, 000 | bs.

(4) not assignable

The data are obtained by a recognized fugacity cal cul ation
nmet hod. Data are consi dered

=0. 15%

(35)
water - air
Cal cul ati on accordi ng Mackay, Level |
Absorption coefficient: 0.0013
Aerosol =8.80E-05% Air =37.2% Fi sh =0. 00037% Sedi ment =0. 15%
Soi |l =6.55% Suspended Sedi ment =0.0045% Water =56.1%
| nput paraneters: MN |og Kow, water solubility, MP &
cal cul ated VP
Model conditions: 25 C, 100, 000 | bs.
(4) not assignable
The data are obtained by a recognized fugacity cal cul ation
net hod. Data are consi dered

(35)
water - biota
Cal cul ati on accordi ng Mackay, Level |
Absorption coefficient: 6.59
Aerosol =8.80E-05% Air =37.2% Fi sh =0. 00037% Sedi nent =0.15%
Soi |l =6.55% Suspended Sedi ment =0.0045% Water =56.1%

| nput paraneters: MP &
cal cul ated VP

Model conditions: 25 C, 100, 000 | bs.

(4) not assignable

The data are obtained by a recognized fugacity cal cul ation
net hod. Data are consi dered

MA | og Kow, water solubility,

(35)



3. Environnenta

date: 16-NOV-2001

Fat e and Pat hways Substance ID: 93-58-3

Medi a:

Met hod:

Resul t:

Test condition:

Rel i ability:

16- NOv- 2001

water - soil

Cal cul ati on accordi ng Mackay, Level |
Absorption coefficient: 2.59

Aerosol =8.80E-05% Air =37.2% Fi sh =0. 00037% Sedi ment
Soi | =6.55% Suspended Sedi ment =0.0045% Water =56.1%
| nput paraneters: MN |og Kow, water solubility, MP &
cal cul ated VP

Model conditions: 25 C, 100, 000 I bs.

(4) not assignable

The data are obtained by a recognized fugacity cal cul ation
nmet hod. Data are consi dered

=0. 15%

(35)

3.5 Biodegradation

Type:
I nocul um
Cont act tine:
Met hod:

Year :

GLP:
Test substance:
Resul t:

Test condition:

Test substance:
Concl usi on

Reliability:

16- NOv- 2001

aer obi c
activated sludge
28 day(s)

CECD Guide-line 301 B
Test (CO2 evolution)"
1995

no data

other TS

"Ready Bi odegradability: Mdified Sturm

Degradation % after time: 95.3% at 28 days

Total Degradation: Yes

10 day wi ndow criteria: Yes

I nnocul um 10% by vol unme of secondary effluent from an
unaccl i mati sed activated sl udge

The test concentration was nom nal 10 ng/L organic carbon
with a test tenperature range of 17-22 C. The nean
percent age bi odegradati on was cal cul ated from 4 vessels on

day 28
Met hyl benzoate (100% purity)
Met hyl benzoate is classified as readily and ultimately

bi odegr adabl e
(1) wvalid without restriction
The study is not confirmed to be GP, but foll ows OECD
gui delines and is considered reliable.
(23)



date: 16-NOV-2001

3. Environnental Fate and Pat hways Substance I D: 93-58-3
Type: aer obi c

I nocul um activated sludge

Contact tine: 28 day(s)

Resul t:

Met hod:
Year :
GLP:
Test substance:

Resul t:

Test condition:

Concl usi on
Reliability:

12- AUG- 2001

ot her: Bi odegradation was sim|ar between both nethyl benzoate
concentrations and the glucose positive control (% SOC
removed: 96.2, 100, and 99.3 for 20 ng glucose/L, 10 ng nethyl
benzoate/L, and 20 mg net hyl benzoate/L, respectively). CO

CECD Cuide-line 301 B "Ready Biodegradability: Modified Sturm
Test (CO2 evolution)”

1995

yes

as prescribed by 1.1 - 1.4

Degradation % after tine: >80% after 15 days

Tot al Degradation: Yes

10 day wi ndow criteria: Yes

In separate 4-L Erlenmeyer flasks containing 2 L nodified
bi ochem cal oxygen demand wat er and supplied with CO2-free
air, control (no nethyl benzoate), glucose (20 ng/LO and
nmet hyl benzoate (10 and 20 ng/L) were tested. Evolved CO2
was trapped in 3 bottles containing Ba(OH) 2 and connected to
each flask. Test substances were added by direct weight.
During the study, the flasks were shaken at ~110 ppm and
tenperature ranged from 23-23.6 C. Air flow through rate
was regul ated to provide 1-2 bubbl es/second into the CO2
traps. Trapped CO2 was precipitated as BaCO3 by reacting it
with 0.024 N Ba(OH)2. To determ ne the amunt of CO2
produced, the remaining Ba(OH) 2 was titrated with 0.05 N
standardi zed HCI. At the end of the study (28 days),
concentrated H2SO4 was used to acidify the flasks' contents
and after overnight aeration, the concentration of soluble
organi ¢ carbon (SOC) was determ ned by final titrations

I nnocul um Activated sludge (microbial content: 8.4 nmillion
CFU/ nmL) nixed liquor collected fromthe Downi ngtown Regi ona
Water Pollution Control Center (Downingtown, PA)

Met hyl benzoate was considered readily bi odegradabl e.

(1) wvalid without restriction

This is a AP study using OECD gui delines.

(3)



3. Environnenta

date: 16-NOV-2001

Fate and Pat hways Substance I D: 93-58-3

Type:

I nocul um
Cont act tine:
Resul t:

Met hod:
Year:
GLP:
Test substance:

Resul t:

Test condition:

Test substance:

Concl usi on

Reliability:
27- APR- 2001
Type:
Resul t:
Met hod:

GLP:

Test substance:

Concl usi on
Reliability:

16- NOv- 2001

aer obi c

other: 10% secondary effluent from sludge fromlocal STP
28 day(s)

ot her: Mean bi odegradation of 85.7% after 21 days ( Cl

82.4-89.2) and the authors concluded that the nodification
produced simlar results to the standard protocol but was
sinpler and nore readily replicated. In addition, there was no
prac

CECD Guide-line 301 B

Test (CO2 evolution)"
1991

no data

other TS

"Ready Bi odegradability: Mdified Sturm

Degradation % after time: 85.7% at 21 days
Time required for 10% degradation: 1 day
Tot al Degradation: Yes

10 day wi ndow criteria: Not
2-10 ng DOC/L at 20 C for
gui del i nes was the use of
CO2; 6 replicates

Met hyl benzoate (data for
sodi um benzoat e)

Sodi um benzoate was readily biodegradable.

(1) wvalid without restriction

The study is not confirmed to be GLP, but follows OECD

reported
28 days; nodification to OECD
infra-red anal yzers to nmeasure

structurally rel ated substance

gui delines, is published in a peer reviewed journal and
results are consistent with chemical structure

(1)
aer obic
other: Probability of rapid biodegradation: |inear nodel -
0.99; nonlinear - 0.999. Expert survey results: ultimte -
3.1 weeks; primary - 3.9 days
other: Calculated M Tl nodel
no data
as prescribed by 1.1 - 1.4

Met hyl benzoate is predicted to be readily degradabl e.
(4) not assignable
The data are obtained by a recogni zed SAR cal cul ati on and
are consistent with chemical structure.
(37)



3. Environnenta

date: 16-NOV-2001

Fate and Pat hways Substance I D: 93-58-3

Type:
I nocul um
Resul t:

Met hod:
Year :
GLP:
Test substance:

Resul t:

Test condition:

Test substance:

Concl usi on:
Reliability:

16- NOV- 2001

anaer obi c

activated sludge

other: Total degradation

ot her: Chenmi cal oxygen demand
1976

no

other TS

Degradation % after tinme: 99% at <120 hours
Kinetic: 88.5 ng COD/ gL

Time required for 10% degr adati on:
Tot al Degradation: Yes

10 day wi ndow criteria: Yes
Contact time: Up to 120 hours

I nnocul um From activated sl udge
The concentration of test material is increased during
activation until it reaches 200 ng/L COD. Degradation is
carried out on an initial concentration equivalent to 200
ng/ L COD and continues until there is no nmeasured decrease
in COD.

Met hyl benzoate (data for
benzoi ¢ acid)

Material is readily degradable.

(2) wvalid with restrictions

The data were obtained prior to GLP and OECD gui del i nes but
data are consistent with chemical structure. Sone details
not avail abl e but published in a peer reviewed journal.

<120 hours

structurally rel ated substance

(22)



4. Ecotoxicity

date: 16-NOV-2001
Subst ance I D: 93-58-3

AQUATIC ORGANISMS

4.1 Acute/Prolonged Toxicity to Fish

Type:
Speci es:
Unit:

Met hod:
Year:
GLP:

Test substance:

Resul t:

Test condition:

Concl usi on

Reliability:
11- AUG- 2001
Speci es:
Unit:
Met hod:

GLP:
Test substance:
Resul t:
Reliability:
17- MAY- 2001

other: Acute Fish Toxicity
other: Bluegill sunfish (Lepom s macrochirus)
Anal ytical nonitoring: no data

other: TSCA Environnental Effects Testing Guideline 797.1400
1997

yes

as prescribed by 1.1 - 1.4

Undi ssol ved test substance was noted at the 2 highest
concentrations
No deaths occurred in controls and at concentrations up to
and including 10 ng/L. Mrtality was 100% at the hi ghest
concentration. Loss of equilibriumwas reported in fish
exposed to 20 ng/L or higher and dose-rel ated pignmentation
darkening was seen in all treatnment groups. Undissolved
test substance was noted at the 2 highest concentrations.
G oups of 10 juvenille bluegill fish (average | ength 22 nm
and wei ght 0.19 g) from Northeastern Biol ogi sts (Rhinebeck,
NY) were exposed to solvent control (acetone), 5.0, 10, 20,
40 or 80 nmg nmet hyl benzoate/L for 96 hours in 10 L gl ass
tanks containing 9 L of test nmedia (methyl benzoate
di ssolved in acetone and diluted with reconstituted water).
The reconstituted freshwater had an initial hardness of 80
ng/L (as CaCO8) and alkalinity of 11. Each test was
conducted in duplicate. Oxygen content, and pH were
measured at the beginning of the test and at 24, 48, 72, and
96 hours. Test tenperatures ranged from20.3 to 23.9 C
Fi sh were observed for signs of toxicity every 24 hours.
The 96 hour LC50 was 28.3 ng/L and the NOEC was 10 ng/L
based on nortality and loss of equilibrium The NOEC for
col or change was not determ ned but was expected to be <5.0
ng/ L.
(1) wvalid without restriction
GLP study conducted using standard met hodol ogy.

(5)

ot her:

Anal ytical nonitoring: no data

ot her: Cal cul at ed
no data
as prescribed by 1.1 - 1.4

96 hour LC50 = 18.0 ng/L
(4) not assignable
The data are obtained by a recogni zed SAR cal cul ati on and
are consistent with chem cal structure.
(38)



4. Ecotoxicity

date: 16-NOV-2001
Subst ance | D: 93-58-3

4.2 Acute Toxicity to Aquatic I nvertebrates

Type:
Speci es:
Uni t:

Met hod:
Year:
GLP:

Test substance:

Remar k:

Test condition:

Concl usi on

Reliability:
11- AUG- 2001
Speci es:
Uni t:
Met hod:

GLP:

Test substance:

Concl usi on
Reliability:

16- NOv- 2001

other: Static freshwater toxicity test
Daphni a magna (Crustacea)
Anal ytical nonitoring: no data

ot her: Experinmenta

1996

yes

as prescribed by 1.1 - 1.4

Bi ol ogi cal observations: No deaths in controls and exposures
up to and including 18.8 ng/L. At higher exposures,

approxi mately 75% of the Daphnia were dead or inmobilized

Al so at these higher concentrations undi ssol ved net hyl
benzoate was initially reported, but was no | onger observed
at 24 hours.

Nom nal concentrations as ng/L: 9.38, 18.8, 37.5, 75, 150,
and 300 ng/L

Ten Daphni a nagna were added in pairs to 300 nL glass test
chanbers contai ning nethyl benzoate dissolved in acetone and
diluted with freshwater to a volune of 250 nL. The test
concentrations were 9.38, 18.8, 37.5, 75, 150, and 300 ny/L.
Daphni a were exposed for 48 hours. Freshwater and sol vent
controls were also tested. Treatnents were perforned in
duplicate. Survival and water tenperature were nonitored
dai ly; whereas pH and di ssol ved oxygen concentrations were

measured at the beginning and end of the test.

The 48-hour EC50 for nethyl benzoate in Daphnia was 32.1
nmg/ L and the no- observed-effect concentration was 18.8 ng/L
(1) wvalid without restriction

The study was conducted under GLP and foll owed standard

met hodol ogy.

(6)

ot her:
Anal ytical nonitoring: no data

ot her: Cal cul at ed
no data
as prescribed by 1.1 - 1.4

48 hour LC50 = 84.0 ng/L
(4) not assignable
The data are obtained by a recogni zed SAR cal cul ati on and
are consistent with chemical structure.
(38)



4. Ecotoxicity

date: 16-NOV-2001
Subst ance I D: 93-58-3

Type:
Speci es:
Uni t:

Met hod:
Year :
GLP:
Test substance:

Remar k:
Test condition:

Test substance:
Concl usi on

Reliability:

27- APR- 2001

other: EC50 for prevention of attachnent of zebra nussel
ot her: Zebra mussel (Dreissena pol ynorpha)
Anal ytical nonitoring: no data
ot her: Experinmental
1997
no
other TS
Bi ol ogi cal observations: No effect

Fifteen zebra nussels with 5-8 nmm shel |
at 17 C for 48 hours to test chenica
post exposure period in untreated well water (pH = 7.9;

al kalinity as CaCO3 = 107 ng/L; hardness as CaCO3 = 134
ng/L; conductivity = 281 uS/cn). Two replicates were
conducted. Inhibition of attachnent was assess by touching
mussels with a blunt probe

length were exposed
foll owed by a 48 hour

Nom nal concentrations as ng/L: 0-50 (specific values not
reported)
Met hyl benzoate (data for hydrolysis product, benzoic acid)

Benzoic acid did not
nussel s.

(2) wvalid with restrictions
Publ i shed data and reasonably wel

prevent the attachment of zebra

descri bed

4.3 Toxicity to Aquatic Plantse.q. Algae

Speci es:
Uni t:
EC10:
EC50:

Met hod:

GLP:
Test substance:
Concl usi on
Reliability:

16- NOv- 2001

ot her al gae: Green al gae

ng/ | Anal ytical nonitoring: no data
- cal cul ated

=1.4 -

ot her: Cal cul ated

no data

as prescribed by 1.1 - 1.4

96 hour EC50 = 1.40 ng/L

(4) not assignable

The data are obtained by a recogni zed SAR cal cul ati on and
are consistent with chem cal structure.
(

(2)

38)



5. Toxicity

date: 16-NOV-2001
Substance | D: 93-58-3

5.1 Acute Toxicity

5.1.1 Acute Oral Toxicity

Type:
Speci es:
Strain:
Sex:

No. of Animals:

Vehi cl e:

Rout e of adnin.:

Met hod:

Year:
GLP:

Test substance:

Resul t:

Test condition:

Rel i ability:

30-JUN-2001

Type:
Speci es:
Strain:
Sex:

No. of Animals:

Vehi cl e:

Rout e of adnin.

Met hod:
Year :
GLP:

Test substance:

Remar k:

LD50

rat

W st ar

mal e

5

no data

ot her: Gavage

LD50 cal cul ated by using the Thonmpson net hod and tabl es of
Vi

1954

no

as prescribed by 1.1 - 1.4

LD50 = 3430 ng/ kg bw (2.83-4.15 s.d.)

Nunber of deaths at each dose | evel: Not reported

Groups of 5 unfasted nmale rats were given a single dose of
test substance in a logarithmc series. The animals were
observed for up to 14 days.

(2) wvalid with restrictions

The data were collected prior to GLP and OECD gui del i nes and
t he description of the study was linmited

(30)

LD50

rat

no data

no data

24

ot her: 2% starch sol ution
ot her: Gavage

LD50 cal cul ated by using the Berens nethod
1970

no

as prescribed by 1.1 - 1.4

Ani mal s receiving the absolute |ethal dose died within 2-3
hours. Initially follow ng methyl benzoate adm nistration
the aninmals becane stinmulated and slowly became
uncoor di nated, and breathing becanme rapid, spasms occurred
and death due to cessation of respiration occurred. Animals
recei ving doses bel ow the absolute | ethal dose died within
14 days. There were no macroscopic |lesions on the interna
organs; however, the authors reported "severe expansion of
the vessels in the liver" and "a plethora in the pul nonary
ti ssue, expansion of the vessels, there were patches of

vesi cul ar enphysenma with nenbrane rupture” in animals
receiving the absolute |ethal dose. The brain and adrena
gl and showed no pat hol ogi cal changes.



5. Toxicity

date: 16-NOV-2001
Substance I D: 93-58-3

Resul t:

Test condition:

Reliability:

30-JUN- 2001

Type:
Speci es:
Strain:
Sex:
Vehi cl e:

Rout e of admn.:

Met hod:
Year :
GLP:

Test substance:

Renmar k:

Resul t:

Test condition:

Rel i ability:

30-JUN-2001

LD50 = 3500 ng/ kg bw
Nunber of deaths at each dose | evel: Not reported
Groups of 24 rats were intragastrically adm nistered 1.0
2.0, 3.0, 4.0, or 5.0 g nethyl benzoate/ kg bw and were
observed until death (within 14 days). The results were
anal yzed using the Berens nmethod. Follow ng death, the
i nternal organs were nmacroscopically and pathol ogically
exam ned.
(2) wvalid with restrictions
Al t hough the study was translated froma foreign article and
the data were collected prior to GLP and OECD gui del i nes,
the description of the study indicates that the nethodol ogy
used was within the current standards and therefore the data
are considered reliable.

(15)

LD50

rat

no data

no data

no data

ot her: Gavage

LD50 cal cul at ed

1945

no

as prescribed by 1.1 - 1.4

Overall intoxicated rats showed signs of central nervous
system stimul ation including: piloerection, nmuscul ar

i ncoordi nation, progressive paralysis of the hind |linbs and
vi ol ent spastic convul sions, dyspnea and death (often
preceded by respiratory paral ysis).

LD50 = 2170 ng/ kg bw

Nunmber of deaths at each dose |evel: Not reported

A total of 25 rats were used to determine the LD50. Not

Il ess than 3 groups of 5 rats were tested. Rats were fasted
24 to 48 hours prior to adm nistration of test substance
Rats were observed for 2 weeks or until death.

Not reported

(2) wvalid with restrictions

This study was conducted prior to the establishnent of GLP
and OECD gui delines. The description of the study was
limted; however, the authors did report simlar findings to
previous reports and the study shows good structure-activity
rel ationships. Therefore the data are considered reliable

(8)



date: 16-NOV-2001

5. Toxicity Substance I D: 93-58-3
Type: LD50

Speci es: nouse

Strain: other: white

Sex: no data

No. of Aninmals: 20

Vehi cl e:

Rout e of admn.:

Met hod:
Year :
GLP:

Test substance:

Remar k:

Resul t:

Test condition:

Rel i ability:

30-JUN-2001

ot her: 2% starch sol ution
ot her: Gavage

LD50 cal cul ated by using the Berens met hod
1970

no

as prescribed by 1.1 - 1.4

Animal s receiving the absolute | ethal dose died within 2-3
hours. Initially followi ng nethyl benzoate adm nistration
the aninmals becane stinulated and slowly became
uncoor di nated, and breathing became rapid, spasms occurred
and death due to cessation of respiration occurred. Animals
recei ving doses below the absolute | ethal dose died within
14 days. There were no nacroscopic |esions on the interna
organs; however, the authors reported "severe expansi on of
the vessels in the liver" and "a plethora in the pul nobnary
ti ssue, expansion of the vessels, there were patches of
vesi cul ar enphysena with menbrane rupture” in animals
receiving the absolute | ethal dose. The brain and adrena
gl and showed no pat hol ogi cal changes.
LD50 = 3000 ng/ kg bw
Number of deaths at each dose |evel: Not reported
Groups of 20 white mice were intragastrically adni nistered
0.5, 1.0, 2.0, 3.0, 3.5, or 4.0 g nethyl benzoate/ kg bw and
were observed until death (within 14 days). The results were
anal yzed using the Berens nethod. Follow ng death, the
internal organs were nmacroscopically and pathol ogically
exam ned.
(2) wvalid with restrictions
Al t hough the study was translated froma foreign article and
the data were collected prior to GLP and OECD gui del i nes,
the description of the study indicates that the nethodol ogy
used was within the current standards and therefore the data
are considered reliable.

(15)



date: 16-NOV-2001

5. Toxicity Substance I D: 93-58-3
Type: LD50

Speci es: r abbi t

Strain: no data

Sex: no data

Vehi cl e: no data

Rout e of admn.:

Met hod:
Year :
GLP:

Test substance:

Renmar k:

Resul t:

Test condition:

Reliability:

30-JUN-2001

Type:
Speci es:
Strain:
Sex:

No. of Animals:

Vehi cl e:

Rout e of admin.:

Met hod:
Year :
GLP:

Test substance:

Remar k:

ot her: Gavage

LD50 cal cul at ed

1945

no

as prescribed by 1.1 - 1.4

Overall intoxicated rabbits showed signs of central nervous
system stimulation simlar to that reported in rats

[ ncluding: piloerection, muscular incoordination,
progressive paralysis of the hind |inbs and viol ent spastic
convul si ons, dyspnea and death (often preceded by
respiratory paralysis)] followed by a 12- to 24- hour period
of prostration prior to death.

LD50 = 2170 ng/ kg bw

Nunber of deaths at each dose | evel: Not reported

A total of 12 rabbits were used to determ ne the LD50. Not
l ess than 3 groups of 3 rabbits were tested. Rabbits were
fasted 24 to 48 hours prior to adm nistration of test
substance. Rabbits were observed for 2 weeks or unti

deat h.

Not reported

(2) wvalid with restrictions

This study was conducted prior to the establishnent of G.P
and OECD gui del i nes. The description of the study was
limted; however, the authors did report sinmlar findings to
previous reports and the study shows good structure-activity
relationships. Therefore the data are considered reliable.

(8)

LD50

other: Guinea pig

no data

no data

6

ot her: 2% starch sol ution
ot her: Gavage

LD50 cal cul ated by using the Berens nethod
1970
no

as prescribed by 1.1 - 1.4

Animal s receiving the absolute | ethal dose died within 2-3
hours. Initially foll owi ng nethyl benzoate adm nistration
the aninmals becane stinmulated and slowly becanme

uncoordi nated, and breathing becanme rapid, spasns occurred
and death due to cessation of respiration occurred. Animals
recei ving doses below the absolute | ethal dose died within



5. Toxicity

date: 16-NOV-2001
Substance | D: 93-58-3

Resul t:

Test condition:

Rel i ability:

30- JUN-2001

14 days. There were no macroscopic |lesions on the interna
organs; however, the authors reported "severe expansion of
the vessels in the liver" and "a plethora in the pul nonary
ti ssue, expansion of the vessels, there were patches of
vesi cul ar enphysenma with nenbrane rupture” in animals
receiving the absolute | ethal dose. The brain and adrena
gl and showed no pat hol ogi cal changes.
LD50 = 4100 ng/ kg bw
Number of deaths at each dose |evel: Not reported
Groups of 6 guinea pigs were intragastrically adm ni stered
2.0, 3.0, 4.0, 5.0, or 6.0 g methyl benzoate/ kg bw and were
observed until death (within 14 days). The results were
anal yzed using the Berens nmethod. Follow ng death, the
internal organs were macroscopically and pathologically
exam ned.
(2) wvalid with restrictions
Al t hough the study was translated froma foreign article and
the data were collected prior to GLP and OECD gui del i nes,
the description of the study indicates that the nethodol ogy
used was within the current standards and therefore the data
are considered reliable.

(15)

5.1.2 Acute Inhalation Toxicity

Type:
Speci es:
Strain:
Sex:
Vehi cl e:

Rout e of admn.:

Met hod:
Year:
GLP:

Test substance:

Remar k:
Resul t:

Test condition:

Rel i ability:

30-JUN-2001

LD50

rat/ Carworth-W st ar

no data

no data

no data

I nhal ati on

LD50 cal cul ated using the Thonpson nethod and tables of Wi
1954

no

as prescribed by 1.1 - 1.4

No deat hs observed at any exposure |eve

LD50 = >1000 ppm

Groups of 6 adult rats were exposed to an atnospheres
saturated with nethyl benzoate for 8 hours. Nonina
concentrati ons were increased by 2 logarithnmic orders.
No dealths for up to 14 days post-treatnent.

(2) wvalid with restrictions

The data were collected prior to GLP and OECD gui del i nes
and the description of the study was linited

(30)



5. Toxicity

date: 16-NOV-2001
Substance | D: 93-58-3

5.1.3 Acute Dermal Toxicity

Type:
Speci es:
Strain:
Sex:

No. of Animals:

Vehi cl e:

Met hod:
Year :
GLP:

Test substance:

Renmar k:

Resul t:

Test condition:

Reliability:

16- NOv- 2001

LD50

rabbi t

New Zeal and white
mal e/ f emal e

5

ot her: None

ot her: LD50 cal cul at ed
1995

yes

as prescribed by 1.1 - 1.4

Wthin the first 3 days of application, fecal staining and
dark material around the facial area were reported, but
considered attributable to collars placed on aninmals. At the
application site, irritation was noted. Four nmale and 3
fermal e rabbits showed decreased body weight on the first day
and 1 femal e had reduced body weight during day 4-7. No
gross findings were reported at necropsy, but cysts on the
oviduct were reported in 3 females. These cysts were
considered to be normal for this strain of rabbit.

LD50 = >2, 000 ng/ kg bw

Nunmber of deaths at each dose | evel: No deaths were
reported.

Animal s were given a single application of 2,000 ng net hyl
benzoate/ kg bw and observed for 14 days. Body wei ghts were
taken on days 1, 2, 4, 7, and 14.

(1) wvalid without restriction

The study was conducted under G.P

(18)



5. Toxicity

date: 16-NOV-2001
Substance | D: 93-58-3

5.1.4 Acute Toxicity, other Routes

5.4 Repeated Dose T oxicity

Type:
Speci es:
Strain:

Sub-acut e
rat Sex: male
ot her: F344/N

Rout e of adm nistration: oral feed

Exposure peri od:

18 to 24 nonths

Frequency of treatnent: daily

Doses:

Control Group:

Met hod:
Year :
GLP:
Test substance:

Remar k:
Resul t:

1 or 2% sodi um benzoate in the diet (approximtely 370
or 735 ng/ kg bw d for males and 445 or 880 ng/kg bw d
for femal es, respectively) Actual dose: 735 to 880
mg/ kg bw/ d

ot her: basal diet only

ot her: Carcinogenicity assay
1980

no

other TS

Statistical evaluations: Yes. T-test

Toxi c response/effects by dose level: Mortality averaged
14.5%in all rat groups within the first 16 nonths of the
study. All dead rats, with the exception of 1 fenale
control rat, had pneunpnia with abscess. After 16 nonths
100 rats in total fromall groups died of henorrhagic
pneurmonia with edema. There were no reported differences in
nortality, growth or food intake anong treated and contro
rats. There also was no significant difference in benign
(chromophobe adenoma of the pituitary, endonetrial polyp,
fi broadenoma of the mammary gl and, and interstitial cell
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tunmor of the testis) and malignant tunors (I eukeni a,
mal i gnant | ynphoma, epidernoid carcinonma of the naxilla) in
treated rats conpared to controls.

Test condition: Groups of 50 male and 52 female Fischer 344 rats were fed 1
or 2% sodi um benzoate in the diet (approximtely 370 or 735
nmg/ kg bw/ d for mal es and 445 or 880 ng/ kg bw d for fenales
respectively) for a period of 18 to 24 nonths. Control rats
consi sting of 25 males and 43 fenml es recei ved basal diet
al one. Rats were group housed (5 rats/cage) and nonitored
for clinical signs, nortality, growth, food intake, and
behavi or. Body wei ght and food intake were recorded. An
i nteri mnecropsy was conducted in the nmddle of the study on
several rats randonmly selected fromeach group. Necropsies
al so were conducted at study termination. During necropsy
various organ tissues were prepared for nicroscopic
exam nation (specifics not reported).

Test substance: Met hyl benzoate (data for structurally rel ated substance
sodi um benzoat e)

Concl usi on: It was concluded that sodium benzoate at up to 2% in the
diet of Fischer 344 rats was not carcinogenic.

Reliability: (3) invalid

Hermorrhagi ¢ pneunonia with edema affected a significant
nunber of the rats fromall groups

28- MAR- 2001 (31)
Type: Sub-acute
Speci es: rat Sex: male
Strain: other: white (strain not specified)
Route of adm nistration: other: not specified
Exposur e peri od: 45 days
Frequency of treatment: daily
Doses: 111 or 500 ng/ kg bw d
Control Group: ot her: yes, but not described
Met hod: other: 1.5-nobnth toxicity study
Year : 1970
GLP: no
Test substance: as prescribed by 1.1 - 1.4
Remar k: Statistical evaluations: Not described

The results were difficult to interpret due to the poor
translation of the article. The exact administration route
and schedule were not clearly indicated and it is possible
that additional groups were tested.

Resul t: LOAEL: 111 nmg/ kg bw d
Toxi c response/effects by dose level: At 111 ng/kg bw d,
there was a statistically significant increase in blood
erythrocytes (p<0.05) and reticulocytes significantly
increased. At 500 ng/kg bw d there was no change in "red
bl ood", but a significant increase in "white bl ood" (p<0.01)
and in the nunmber of reticulocytes. There was a significant
increase in prothronmbin tine (p<0.0l1) at both doses and a
tendency for a decreased phagocytic index (authors reported
this to occur in mce, but the reviewer assunes this is a



date: 16-NOV-2001
5. Toxicity Substance I D: 93-58-3

typographical error and "rats" was intended) at 500 ny/ kg
bw/ d. Whol e bl ood cholinesterase activity was significantly
decreased at the high dose. No histol ogical findings were
reported, although it was reported that the |evel of
ascorbic acid in the adrenal glands was decreased in rats

gi ven 500 ng net hyl benzoate/ kg bw d.

Test condition: The study was translated from a Russian study and sone of
the met hodol ogy was difficult to interpret. Based on the
previ ous acute portion of the study, it appears that methy
benzoate was adm ni stered by gavage; however in a discussion
of some results, the authors indicate that a "preparation"
was given by intraperitoneal injection. General condition
and some hemat ol ogy were eval uated once every 10-11 days and
at the end of the study a necropsy was perforned.

Reliability: (4) not assignable
The study was translated froma foreign article and the data
were collected prior to GLP and CECD gui delines and al though
the acute portion of this study received a code 2, the
description of the subacute portion of the study is not wel
documented and difficult to interpret. Therefore the data
are not considered reliable.

10-JUL- 2001 (15)
Type: Sub-acute
Speci es: r at Sex: mal e
Strain: other: white (strain not specified) and grey rat
Route of admnistration: other: not specified
Exposure peri od: 6 nont hs
Frequency of treatnent: daily
Doses: 0.005 or 0.05 ng/kg bw d
Control Group: ot her: yes, but not described
Met hod: other: 6-month toxicity study
Year : 1970
GLP: no
Test substance: as prescribed by 1.1 - 1.4
Remar k: Statistical evaluations: Not described

The results were difficult to interpret due to the poor
translation of the article. The exact admi nistration route
and schedul e were not clearly indicated.

Resul t: LOAEL: 0.05 ng/kg bw d
NOAEL: 0.005 ng/ kg bw d
Toxi c response/ effects by dose level: The general condition

of the animals in both dose groups did not differ from
controls. At the high dose, there was decrease in the nunber
of reticulocytes (p<0.01). There was no difference from
controls in prothronmbin tine or phagocytic activity at
either dose. In the grey rats, at the high dose, the |atent
period for response to "bell"™ or "light" stinulus was
increased. Also, there was an increase in the nunber of

sul fhydryl groups in cerebral tissue of high-dose grey rats.
At necropsy, congestion and swelling of the hepatic centra
veins and capillaries was reported in high-dose rats. There
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were no histological findings in the | ow-dose ani nal s.

Test condition: The study was translated from a Russian study and sone of
the nmethodol ogy was difficult to interpret. Based on the
previ ous acute portion of the study, it appears that nethy
benzoate was adm ni stered by gavage; however in a discussion
of some results, the authors indicate that a "preparation”
was given by intraperitoneal injection. General condition
and sonme hemat ol ogy were eval uated once every 10-11 days and
at the end of the study a necropsy was performed. In
addition, the grey rats were studied for conditional
refl exes using a food notive nethod and the white rats were
studi ed for biochenical paraneters

Concl usi on: The authors reported that nethyl benzoate adninistered at
0.005 ng/kg bw/ d to rats did not produce adverse effects
Reliability: (4) not assignable

The study was translated froma foreign article and the data
were collected prior to GLP and OECD gui del i nes and al t hough
the acute portion of this study received a code 2, the
description of the chronic portion of the study is not wel
docurmented and difficult to interpret. Therefore the data
are not considered reliable

10-JUL-2001 (15)
Type: Sub-acute
Speci es: r at Sex: mal e
Strain: W st ar
Route of administration: other: ora
Exposure peri od: 18 nont hs
Frequency of treatnent: daily
Post exposure period: None
Doses: 40 ng benzoic acid/ kg bw d or 40 mg benzoic acid/ kg
bw/ d plus 80 ng sodi um bi sul phite/ kg bw d

Control Group: ot her: basal diet only
Met hod: other: 18-nobnth oral toxicity study

Year : 1970

GLP: no
Test substance: other TS
Remar k: Statistical evaluations: No
Resul t: NOAEL: 40 ng/ kg bw/ d

Toxic response/ effects by dose level: The results were not

clearly reported; however, it appeared that survival was
decreased in rats fed the benzoic acid/sodi um bi sul phite
conbi nati on and that the benzoic acid/sodi um bi sul phite
combi nation-fed rats showed nore of an effect in the stress
tests, had increased erythrocyte sedimentation rates, and a
decreased | evel of bl ood ketones conpared to controls. No
effects on blood alkalinity, C-reactive protein |levels and
bl ood nor phol ogy were reported in the treated rats.
Apparently, small groups of benzoic acid-fed rats and
benzoi ¢ aci d/ sodi um bi sul phite conbi nation-fed rats were
adm nistered a | ethal dose of sodium benzoate, to which the
benzoic acid-fed rats appeared to have gai ned tol erance
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Test condition:

Test substance:

Concl usi on

Reliability:
28- MAR- 2001
Type:

Speci es:
Strain:

(25,100, and 100% nortality in benzoic acid-fed rats,
benzoi ¢ aci d/ sodi um bi sul phite combination-fed rats, and
controls, respectively).
In an 18-month study, groups of 10 male and 10 fenmal e W star
rats were fed 40 ng benzoic acid/kg bw/ d in a paste prior to
normal feeding. Simlarly, groups of 50 nmale and 50 femal e
Wstar rats were fed 40 ng benzoic acid/ kg bw/ d in
conjunction with 80 ng sodi um bi sul phite/kg bw/ d. Control
animal s received basal diet only. Paraneters nmeasured were
food and water consunption, and body wei ght gain. Al so,
possi ble stress factors (low tenperature tol erance) were
recorded. Titre of serum conpl enent, phagocytic activity of
| eucocytes, serumceruloplasnmin |level, blood alkalinity,
bl ood ketones, blood norphol ogy, erythrocyte sedi nentation
rate and C-reactive protein in serumwere estinmated
Met hyl benzoate (data for structurally rel ated substance,
benzoi ¢ aci d)
A conbi nati on of benzoic acid and sodi um bi sul phite
apparently decreased survival in rats; however, no
statistical analysis was conducted and only 1 dose |evel was
t est ed.
(3) invalid
Met hodol ogy was unconventional and there was only use of 1
dose. No statistical analyses were conducted and results
were not clearly described

(28)

Sub-acut e
nouse Sex: male
other: cross-bred white

Rout e of admi nistration: gavage

Exposure peri od

3 nont hs

Frequency of treatnent: daily
Post exposure period: None

Doses:
Control G oup:

Met hod:
Year :
GLP:
Test substance:

Remar k:
Resul t:

80 ng benzoic acid/ kg bw d or 80 ng benzoic acid/ kg

bw/ d plus 160 ng sodi um bi sul phite/ kg bw d
other: basal diet only

other: 3-npnth gavage study
1970

no

other TS

Statistical evaluations: No

LOAEL: 80 ng/kg bw d

Toxi c response/ effects by dose |evel: Survival was
decreased at 2.5 nonths in animals given the benzoic

aci d/ sodi um bi sul phite conbi nati on. Percent survival was 60
68, and 30% for control mice, benzoic acid-fed mce, and
benzoi ¢ aci d/ sodi um bi sul phite conbinati on-fed mce
respectively. Treated aninals did not gain weight to the
same extent as controls (no statistical analysis) and did
not appear to be associated with feed intake. Under 90%
feed restriction conditions, treated nmice showed greater
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Test condition:

Test substance:

Concl usi on

nortality and weight |loss than controls. Treated mce also
appeared to be nore sensitive to carbon tetrachloride

poi soning. In the co-carcinogenicity tests, tunor growth
appeared to be increased in treated aninals conpared to
controls (data not shown by the study authors).

Groups of 50 male and 50 fenmml e cross-bred white mce were
adm ni stered 80 ng benzoic acid/ kg bw/ d by gavage for 3
months. Similarly, groups of 50 male and 50 female
cross-bred white nice were adnministered 80 ng benzoic
acid/ kg bw/ d in conjunction with 160 ng sodi um bi sul phite/kg
bw d. Observations consi sted of general condition,

behavi our, and survival. Food consunption and body wei ght
gain were recorded daily. Additionally, mice were tested to
deternmi ne the possible effects of hunger, physical stress,
and poi soning with carbon tetrachloride (single dose of 0.1

m /nmouse). A co-carcinogenicity test was conducted with
Ehrlich ascites carcinoma. A control group was used but not
descri bed.

Met hyl benzoate (data for structurally related substance,

benzoi c aci d)

It appeared that benzoic acid adm nistered at 80 ng/ kg bw/ d
produced a reduction in body weight gain; however, no
statistical anal yses were conducted. In addition, benzoic
acid in conbination with sodi um bi sul phite appeared to
decrease survival

(29)

Reliability: (3) invalid
Met hodol ogy was unconventional and there was only use of 1
dose. No statistical analyses were conducted and results
were not clearly described

21- MAR- 2001

Type: Sub-acute

Speci es: mouse Sex: male

Strain: no data

Rout e of adm nistration: other: ora

Exposure peri od: 17 nont hs

Frequency of treatnent: daily

Post exposure peri od: Not reported

Doses: 40 ng/ kg bw d

Control Group: other: not reported

Met hod: other: 17-nmonth oral toxicity study

Year: 1970
GLP: no

Test substance: other TS

Remar k: Statistical evaluations: Not described

Resul t: Toxi ¢ response/effects by dose level: Survival (% at 2.5

Test condition:

Test substance:

nont hs was greater for the benzoic acid group (68% than
that for the control group of males (60% or female rats
(629 .

Groups of 25 nmale and 25 fenale mce were orally
adm ni stered 40 ng benzoic acid/ kg bw d for 17 nonths.
Met hyl benzoate (data for structurally related substance
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(27)
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benzoi ¢ aci d)

Reliability: (4) not assignable
Very limted description of study and results.

12- MAR- 2001

Type: Sub-acute

Speci es: nouse Sex: mal e

Strain: other: al bino Sw ss

Rout e of adm nistration:

Exposur e peri od:

ot her: drinking water
life span (up to approximately 112 weeks)

Frequency of treatnment: daily
Post exposure period: None
Doses: 2% in the drinking water (approximtely 4,000 ng/kg
bw/ d)
Control Group: other: untreated drinking water
Met hod: ot her: Carcinogenicity assay
Year: 1984
GLP: no
Test substance: other TS
Remar k: Statistical evaluations: No
Resul t: Toxi ¢ response/ effects by dose |evel: Sodium benzoate

Test condition:

Test substance:
Concl usi on:

Rel i ability:

28- MAR- 2001

adm ni stration had no effect on survival or on tunor

i nci dence.

Groups of 50 nmale and 50 femal e 5-week-old al bino Swiss mce
were adm ni stered sodi um benzoate at a concentration of 2%

in the drinking water (approximtely 4,000 ng/ kg bw d) for

their life span (up to approximtely 112 weeks). Contro
groups consisted of 100 untreated mice per sex. Mce were
exam ned clinically, weighed and gross pathol ogi cal changes

were recorded. Conpl ete necropsi es were conducted on al

nm ce and organs were exam ned nacroscopically and sel ected
tissues (liver, spleen, kidney, bladder, thyroid, heart,
pancreas, testes, ovaries, brain, nasal turbinates, and

I ung) were histopathol ogically exan ned.

Met hyl benzoate (data for structurally related substance,
sodi um benzoat e)

Sodi um benzoate at a lifetine exposure of 2% in the drinking
wat er of mce showed no evidence of carcinogenicity.

(2) wvalid with restrictions

The protocol and results were reported in a short

conmuni cation and statistical analyses were not reported.

(34)
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5.5 Genetic Toxicity 'in Vitro'

Type: other: reverse nmutation test
System of testing: bacterial Sd-4-73 E. col
Concentration: not reported
Cytotoxic Concentration: not reported
Met abol i c activation: with
Resul t: positive
Met hod: ot her: Paper disk nmethod (lyer and Szybal ski, 1958) Not
reported
Year : 1958
GLP: no

Test substance: as prescribed by 1.1 - 1.4

Resul t: Met hyl benzoate produced no increase in the frequency of
reversion from streptonycin dependence to i ndependence in
Sd-4-73 E. coli

Test condition: E. coli was cultured overnight at 36 Cin an aerated
nutrient broth containing 20 ug/m streptonycin. Plates
were prepared and nmethyl benzoate was added by applying to a
paper di sk, which was then placed on the agar. Relative
mut agenicity, defined as “an approximate ratio of the nunber
of colonies on the plate containing the nmutagen to the
nunmber of col onies on the control plate”, was cal cul ated.
“Potent” nutagens had rel ative nmutagenicities of >3 and
“weak and doubtful” nutagens had relative nutagenicities
between 1.5 and 3
Met abol i ¢ activation: no

Concl usi on: Met hyl benzoate was non nmutagenic in this assay.

Reliability: (2) wvalid with restrictions
Study was conducted prior to establishnent of GLP
gui del i nes

04- APR-2001 (32)
Type: Ames test
System of testing: bacterial Sal nonella typhi murium TA100, TA1535, TA1537
TA97, TA98
Concentration: 0, 10, 33, 100, 333, 666, 1000, 1666, 3333, or 6666
ug/ pl ate
Cytotoxic Concentration: not reported
Met abol i c activation: with
Resul t: positive
Met hod: other: Anes assay (Haworth et al., 1983)
Year : 1992
GLP: no
Test substance: other TS
Resul t: Met hyl benzoate showed no nmutagenic activity in any of the
strains tested with or w thout S9.
Test condition: Met abol ic activation: S9 fractions of Aroclor 1254-induced

mal e Sprague-Dawl ey rats and nal e Syrian hanmster |ivers
Sodi um azi de (TA1535 and TA100), 4-nitro-o-phenyl enedi an ne
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(TA98 and 1538), mitonycin C (TA102), nethy
nmet hanesul fonate (TA104) and 9-am noacridine (TA97 and
TA1537) were used as positive controls for the specific
Sal nonel | a strains wi thout S9. 2- Ami noant hracene was used
with all strains incubated with S9 and either
steri gmatocystin or 2-am noanthracene was used for
TA102. DMSO was used as the solvent control. Nine
concentrations of the nmethyl benzoate (in triplicate) were
incubated with or without S9 for 20 minutes after which
pl ates were prepared and incubated at 37 C for 48 hours
The nunber of revertants was machine counted. |f a chemica
was not active (with or w thout nmetabolic activation) in al
Salmonel la strains tested, it was considered non nutagenic.
Test substance: Met hyl benzoate (99% purity)
Concl usi on: Met hyl benzoate was non nut ageni c.
Reliability: (1) wvalid without restriction
Assay was conducted by standard nethodol ogy and published in
a peer reviewed journal. Tabulated results.

04- APR- 2001 (45)
Type: Ames test
System of testing: bacterial Sal monella typhinmurium TA98, TA100, TA1535
and TA1537
Concentrati on: not reported
Met abol i c activation: with
Resul t: positive
Met hod: ot her: Anmes assay
Year: 1975
GLP: no
Test substance: other TS
Resul t: Benzoi ¢ acid produced negative results.
Test condition: Met abolic activation: S9 fromliver extract of Aroclor
1254-i nduced rats
Test substance: Met hyl benzoate (data on hydrol ysis product, benzoic acid,
99. 6% purity)
Concl usi on: Benzoi ¢ acid was non-nmutagenic in this assay.
Reliability: (2) wvalid with restrictions

Data were collected prior to GLP and OECD gui del i nes but by
a nmet hod consi dered standard and under the direction fo a
recogni zed research institute. Therefore the data are
considered reliable.

04-JUL-2001 (17)
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Type:

System of testing:

Concentration:

Ames test
bacterial Sal nonella typhimriunlfA98 and TA1535
0, 0.1, 0.5, 1.0, 2.5, or 5.0 unol/plate

Cytotoxi ¢ Concentration: not reported

Met abol i ¢ activati on: with
Resul t: positive
Met hod: ot her: Anes assay Mean of 3 values with extrenmes never renmoved
fromthe nmeans by >5-10%
Year : 1983
GLP: no
Test substance: other TS

Resul t:

Test condition:

Test substance:

Concl usi on

Reliability:
03-JUL-2001
Type:

System of testing:

Concentration:

Cyt ot oxi ¢ Concentr
Met abol i c acti vat

Resul t:

Met hod:

Year:
GLP:

Test substance:

Resul t:

Test condition:

Test substance:

Concl usi on

There was no detectable nutagenic activity.

Met abol i ¢ activation: not reported

The test substance was tested at 5 concentrations with 3
pl ates per concentration. The positive control for TA1535

was 2 ug sodium azide and for TA98 was 3 ug 2-nitrofluorene
Met hyl benzoate (data on hydrol ysis product, benzoic acid)
Benzoic acid was non-nmutagenic in this assay.

(1) wvalid without restriction

Assay was conducted by standard nethodol ogy and published in
a peer reviewed journal

(44)

Sister chromati d exchange assay
non bacterial Human | ynphocytes

0-2.0 mM
ation: not reported
on: with

negative

other: Sister chromatid exchange (Jansson et al. 1986) The
data were anal yzed using linear regression by |east squares
and significance was tested at p<0.05, 0.01, and 0.001.
1988

no

other TS

No statistically significant increase in sister chromatid
exchanges as conpared to the vehicle control. The
regression coefficient was -0.5 SCE/ cell/nM

DMSO and et hanol were used as solvents and negative
controls. The positive control used was styrene-7,8-oxi de.
After an exposure of 88 hours, the | ynphocytes were treated
with colchicine (50 ng/m for 2 hours) and hypotonic KC
(0.075 Mfor 5-10 nminutes). For each concentration tested
(not specified), 25 nmetaphases fromone culture were

anal ysed.

Met abol i ¢ activation: Phytohenmaggl utinin-stinmulated

Met hyl benzoate (data on hydrol ysis product, benzoic acid,
99. 6% purity)
Benzoic acid did not
this assay.

i nduce sister chromatid exchanges in
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Reliability: (1) wvalid without restriction
Assay was conducted by standard nethodol ogy and published in
a peer reviewed journal
08-JUL-2001 (12)
Type: Ames test
System of testing: bacterial Sal monella typhinmurium TA100
Concentration: not reported
Cytotoxi ¢ Concentration: not reported
Met abol i c activation: wi t hout
Resul t: negative
Met hod: ot her: Anes assay
Year: 1980
GLP: no
Test substance: other TS
Resul t: No mut agenic activity was reported
Test condition: Met abol i ¢ activation: none
The test was not conducted in duplicate and was part of a

Test substance:

Concl usi on:

Reliability:
03-JUL-2001
Type:

System of testing:

| arger study exam ning the nutagenicity of aqueous
chl orination of organic conpounds.

Met hyl

benzoate (data on hydrol ysis product, benzoic acid)

Benzoi c acid was non-nmutagenic in this assay.

(3)

invalid

The assay was not conducted in accordance with current

Met abol i ¢ activation:

Resul t:

Met hod:
Year :
GLP:

Test substance:

Resul t:

Test condition:

Test substance:

Concl usi on:

standards (lack of duplicates) and was not well described.
Ames test
bacterial Sal nonella typhinmurium TA97, TA98, TA100,
TA1535, and TA1537
with
negative

other: Anmes assay (modified) (Haworth et al., 1983)

1988

yes

other TS

No mut agenic activity was reported.

Met abol i ¢ activati on:
mal e SD rat and nal e Syrian hanster
Toxicity was tested in a prelimnary test.
i ncubated with Sal nonel l a wi thout shaking at

mn

cont ai ni ng Vogel - Bonner

S9 fractions of Aroclor 1254-induced

livers

37 C for 20
The test solution was plated onto petri dishes
medi um and revertant col onies were

machi ne- counted followi ng a 2-day incubation period.

Positive controls used were sodi um azi de,
4- ni tr o- o- phenyl enedi am ne,

9- ani noacri di ne,
and 2- am noant hracene. Benzoic

acid was tested 2X in the sane | aboratory.

Met hyl

benzoate (data on hydrol ysis product, benzoic acid,

99% purity)
Benzoic acid was non-nmutagenic in this assay.

(24)

Benzoi ¢ acid was
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Reliability: (1) wvalid without restriction

NTP st udy
03-JUL-2001 (46)
Type: Ames test

System of testing:

Concentrati on:

Met abol i ¢ acti vat

Resul t:

Met hod:
Year :
GLP:

Test substance:

Resul t:

Test condition:

Test substance:

Concl usi on

Reliability:
03-JUL-2001
Type:

System of testing:

Concentration:

Cyt ot oxi ¢ Concentr
Met abol i ¢ acti vat

Resul t:

Met hod:
Year :
GLP:

Test substance:

Resul t:

Test condition:

Test substance:

bacterial Sal nonella typhimurium TA1535, TA100, TA1537,
TA1538, and TA98
not reported
on: with
negative

ot her: Anmes assay
1976

no

other TS

No mut agenic activity was reported.
Benzoic acid was applied as a solid in 100 ug anpbunts to the
center of agar plates seeded with tester strains.
Met abol i ¢ activation: not reported
Met hyl benzoate (data on hydrol ysis product, benzoic acid)
Benzoi ¢ acid was non-nutagenic in this assay.
(2) wvalid with restrictions
Al t hough the data were collected prior to the establishment
of GLP or OECD guidelines, the nethodol ogy used was standard
and the results were published in a peer-reviewed journal.
Therefore the data are considered reliable.

(19)

Anmes test
bacterial Sal nonella typhinurium TA92, TA1535, TA100,
TA1537, TA94, and TA98
maxi mum concentration = 10 ng/pl ate
ation: not reported
on: with
positive

ot her: Anes assay
1984

no

other TS

Benzoi ¢ acid produced negative results in all the strains

t est ed.

Met abolic activation: S9 fraction fromliver of PCB-induced
Fi scher rats

Overnight cell cultures were preincubated at 37 Cwith the
test chemical and S9 for 20 nminutes prior to plating. Six
concentrations of the test chemical were tested in
duplicate. The nunmber of revertants was scored after the
pl ates were incubated for 2 days at 37 C. A chemi cal was
consi dered nmutagenic if the nunber of revertants was 2X the
nunber of colonies in the solvent control.

Met hyl benzoate (data on hydrol ysis product, benzoic acid,
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Concl usi on:

Reliability:
04-JUL-2001
Type:

System of testing:

Concentration:

Met abol i ¢ activation:

Resul t:

Met hod:
Year:
GLP:

Test substance:

Resul t:

Test condition:
Test substance:

Concl usi on:

Reliability:
03-JUL-2001
Type:

System of testing:

Concentration:

99. 6% purity)
Benzoi ¢ aci d was non nutagenic.
(2) wvalid with restrictions
Assay was conducted by standard nethodol ogy and published in
a peer reviewed journal, but the tabulated results had
limted description.

(11)

Ames test

bacterial Sal nonella typhinmurium TA100 and TA98
not reported

wi t hout

positive

ot her: Anes assay
1980

no

other TS

Sodi um benzoate produced negative results.
Met abol i ¢ activation: none
Met hyl benzoate (data on hydrolysis product, sodium
benzoat e)
Sodi um benzoate was non-nutagenic in this assay.
(2) wvalid with restrictions
Al t hough the data were collected prior to the establishnment
of GLP or OECD gui delines, the methodol ogy used was standard
and the project was overseen by the Japanese Mnistry of
Heal th and Welfare. Therefore the data were considered
reliable.

(14)

Chronpsonal aberration test
non bacterial Chinese hanster fibroblast cell line
maxi nrum concentration = 1.5 ng/

Cytotoxi ¢ Concentration: not reported

Met abol i ¢ activation:

Resul t:

Vet hod:
Year:
GLP:

Test subst ance:

Resul t:

Test condition:

wi t hout
positive

ot her: Chronpsomal aberrations (lshidate and Odashima, 1977)
1984

no

other TS

Benzoi c acid produced equivocal results with 1.0% pol yploid
cells and 8% structural chronosonal aberrations.

Cells were exposed to 3 different concentrations of the test
substance for 24 or 48 hours after which col cenm d was added
2 hours before harvesting. Cells were trypsinized,
suspended in a hypotonic KC solution (13 mn at room
tenperature), centrifuged, fixed with acetic acid- methano
and applied to slides. Preparations were stained with

G ensa solution and 100 wel | -spread net aphases were

m croscopi cally observed. The incidence of polyploid cells



date: 16-NOV-2001
5. Toxicity Substance I D: 93-58-3

and cells with structural chronpsonmal aberrations were
counted. Controls consisted of solvent-treated or untreated
cells. Test chenmicals were considered positive if the

i nci dence of aberrations was >10% equivocal if between 5.0
and 9.9% and negative if <4.9% For positive sanples, the
D20 (dose in nmg/m at which structural aberrations were
detected in 20% of the metaphases observed) was cal cul at ed
to assess the clastogenic potential. The frequency of cells
with exchange-type aberrations per unit dose (nmg/nm) was

al so cal cul ated and expressed as “TR’

Met abolic activation: none

Test substance: Met hyl benzoate (data on hydrol ysis product, benzoic acid,
99. 6% purity)

Concl usi on: Benzoi ¢ acid produced equivocal results in this assay.

Reliability: (2) wvalid with restrictions

Assay was conducted by standard net hodol ogy and published in
a peer reviewed journal, but the tabulated results had
limted description.

04-JUL-2001 (9)
Type: other: reverse nmutation test
System of testing: bacterial Bacillus subtilis (strain not specified)
Concentration: not reported
Met abol i c activation: wi t hout
Resul t: positive
Met hod: other: Bacillus subtilis recessive assay
Year: 1980
GLP: no
Test substance: other TS
Resul t: Sodi um benzoate produced positive results w thout netabolic
activation.
Test condition: Met abol i c activation: none
Test substance: Met hyl benzoate (data on hydrol ysis product, sodium
benzoat e)
Concl usi on: Sodi um benzoate produced positive results in this assay

wi t hout netabolic activation but based on weight of
evi dence, the authors did not consider sodium benzoate to
have mut ageni ¢ or carci nogenic potenti al

Reliability: (2) wvalid with restrictions
Al t hough the data were collected prior to the establishnent
of GLP or OECD guidelines, the nmethodol ogy used was standard
and the project was overseen by the Japanese Mnistry of
Heal th and Wel fare. Therefore the data were consi dered
reliable.

03-JUL-2001 (14)



5. Toxicity

date: 16-NOV-2001
Substance | D: 93-58-3

Type:

System of testing:
Concentrati on:

Met abol i c activati
Resul t:

Met hod:
Year :
GLP:
Test substance:

Resul t:

Test condition:
Test substance:

Concl usi on:

Reliability:
03-JUL-2001
Type:

System of testing:
Concentration:

Met abol i ¢ acti vat
Resul t:

Met hod:
Year:
GLP:
Test substance:

Resul t:
Test condition:
Test substance:

Concl usi on:
Reliability:
03-JUL-2001

Chronpsonal aberration test

non bacterial Hanmster lung fibroblast cells
not reported
on: wi t hout
positive
ot her: Chronpsomal aberrations
1980
no
other TS
Sodi um benzoate produced positive results w thout netabolic
activation.
Met abol i ¢ activation: none
Met hyl benzoate (data on hydrol ysis product, sodium
benzoat e)

Sodi um benzoate produced positive results in this assay

wi t hout netabolic activation but based on wei ght of

evi dence, the authors did not consider sodium benzoate to
have nut ageni c or carcinogenic potenti al

(2) wvalid with restrictions

Al t hough the data were collected prior to the establishnment
of GLP or OECD guidelines, the nmethodol ogy used was standard
and the project was overseen by the Japanese Mnistry of
Health and Welfare. Therefore the data were consi dered

reliable
(14)
Sister chromatid exchange assay
non bacterial Hamster lung fibroblast cells
not reported
on: wi t hout
positive
other: Sister chromatid exchange
1980
no
other TS

Sodi um benzoat e produced negative results

Met abol i ¢ activation: none
Met hyl benzoate (data on hydrol ysis product, sodium
benzoat e)

Sodi um benzoate was non-cl astogenic in this assay.
(2) wvalid with restrictions
Al t hough the data were collected prior to the establishment
of GLP or OECD guidelines, the nethodol ogy used was standard
and the project was overseen by the Japanese Mnistry of
Health and Wel fare. Therefore the data were considered
reliable.

(13)



5. Toxicity

date: 16-NOV-2001
Substance | D: 93-58-3

Type:

System of testing:

Concentration:

Anes test

bacterial Sal nonella typhinmurium TA92, TA1535, TA100,
TA1537, TA94, and TA98

maxi mum concentration = 3 ng/plate

Cytotoxic Concentration: not reported

Met abol i ¢ activati on:

Resul t:

Met hod:
Year :
GLP:

Test substance:

Resul t:

Test condition:

Test substance:

Concl usi on

Reliability:
04-JUL-2001
Type:

System of testing:

Concentration:

Met aboli ¢ activat

Resul t:

Vet hod:
Year:
GLP:

Test substance:

Resul t:

Test condition:

with
positive

ot her: Anmes assay
1984

no

other TS

Sodi um benzoate produced negative results in all the strains
t est ed.

Met abolic activation: S9 fraction fromliver of PCB-induced
Fi scher rats

Overnight cell cultures were preincubated at 37 Cwith the
test chemical and S9 for 20 nminutes prior to plating. Six
concentrations of the test chemical were tested in
duplicate. The nunmber of revertants was scored after the

pl ates were incubated for 2 days at 37 C. A chenical was
consi dered nmutagenic if the nunber of revertants was 2X the
nunber of colonies in the solvent control.

Met hyl benzoate (data on hydrol ysis product, sodium
benzoate, 99% purity)

Sodi um benzoat e was non nut ageni c.

(2) wvalid with restrictions

Assay was conducted by standard nethodol ogy and published in
a peer reviewed journal, but the tabul ated results had
limted description.

(10)

Ames test
bacterial Sal monella typhimurium TA98 and TA100
0.1 ng/disc
on: with
positive

ot her: Ames assay (nodified)
1992

no

other TS

Sodi um 2-hydroxybenzoat e
tester strains.

Met abolic activation: S9 fromlivers of PCB-treated nmale SD
rats, nmale ddY mice, male golden hansters, or male Hartl ey
gui nea pi gs

Sodi um sal i cyl ate was preincubated with the tester strain at
37 Cfor 30 min in a shaking water bath. After plating onto
petri di shes containi ng Vogel-Bonner E nmedium the dishes
were incubated for 48 hours and revertants were counted.

I nduction of nore than 2X the number of spontaneously

produced negative results in both



5. Toxicity

date: 16-NOV-2001
Substance I D: 93-58-3

Test substance:

Concl usi on

Reliability:
03-JUL-2001
Type:

System of testing:

Concentration:

Met abol i ¢ acti vat

Resul t:

Met hod:
Year:
GLP:

Test substance:

Resul t:

Test condition:

Test substance:

Concl usi on:
Reliability:

03-JUL-2001

occurring revertants was considered positive. Positive
controls used were furyl furam de, benzopyrene, and
4- ni troqui nol i ne-1-oxi de.
Met hyl benzoate (data on hydrol ysis product, sodium
benzoat e)
Sodi um 2-hydr oxybenzoat e was non-nutagenic in this assay.
(2) wvalid with restrictions
Al t hough this study was not conducted under GLP, the
met hodol ogy used is standard and the study is published with
reasonabl e detail. Therefore the data are considered
reliable.

(16)

Ames test
bacterial Sal monella typhinmurium TA98 and TA100
0.1 ng/disc
on: with
positive

ot her: Ames assay (nodified)
1992

no

other TS

Benzoic acid produced negative results in both tester
strains.
Benzoic acid was preincubated with the tester strain at 37 C
for 30 mn in a shaking water bath. After plating onto petri
di shes contai ni ng Vogel - Bonner E nedium the dishes were
i ncubated for 48 hours and revertants were counted.
I nduction of nore than 2X the nunber of spontaneously
occurring revertants was considered positive. Positive
controls used were furyl furan de, benzopyrene, and
4- ni troqui nol i ne-1-oxi de.
Met abolic activation: S9 fromlivers of PCBtreated nmale SD
rats, male ddY mice, male golden hansters, or male Hartl ey
gui nea pigs
Met hyl benzoate (data on hydrol ysis product, benzoic acid)
Benzoic acid was non-nmutagenic in this assay.
(2) wvalid with restrictions
Al t hough this study was not conducted under GLP, the
nmet hodol ogy used is standard and the study is published with
reasonabl e detail. Therefore the data are considered
reliable.

(16)



date: 16-NOV-2001

5. Toxicity Substance I D: 93-58-3
Type: other: reverse nmutation test
System of testing: bacterial Bacillus subtilis M45 (Rec-) and Hl7 (Rec+)
Concentration: 5 g/ di sc
Met abol i ¢ activati on: no data
Resul t: positive
Met hod: other: Bacillus subtilis recessive assay (Kada and Sadai e
1972)
Year : 1992
GLP: no
Test substance: other TS
Resul t: Benzoi c acid produced positive results with a zone
difference of 2.9 mMm
Test condition: After plating on petri dishes, plates were held at 4 C for

24 hours followed by a 24-hour incubation at 37 C.
Afterwards, the length of the inhibition zone was neasured.
An inhibition zone of >2mm di fference between growth

i nhibition zones for Rec+ and Rec- was considered to be

i ndicative of DNA damage.

Test substance: Met hyl benzoate (data on hydrol ysis product, benzoic acid)

Concl usi on: The authors concluded that benzoic acid has weak DNA
danmagi ng potential .

Reliability: (2) wvalid with restrictions

Al t hough this study was not conducted under GLP, the
met hodol ogy used is standard and the study is published with

reasonabl e detail. Therefore the data are considered
reliable.
03-JUL-2001 (16)
Type: Chronpsomal aberration test
System of testing: non bacterial Chinese hamster fibroblast cell line
Concentration: maxi mum concentration = 2.0 ng/ m
Cytotoxic Concentration: not reported
Met abol i c activation: wi t hout
Resul t: positive
Met hod: ot her: Chronosomal aberrations (Ishidate and Odashima, 1977)
Year : 1984
GLP: no
Test substance: ot her TS
Resul t: Sodi um benzoate produced positive results with 1.0%
polyploid cells and 38% structural chronosonal aberrations
Test condition: Cells were exposed to 3 different concentrations of the test

substance for 24 or 48 hours after which col cenmi d was added
2 hours before harvesting. Cells were trypsinized,
suspended in a hypotonic KC solution (13 min at room
tenperature), centrifuged, fixed with acetic acid-nmethano
and applied to slides. Preparations were stained with

G enmsa solution and 100 wel | -spread netaphases were

m croscopi cally observed. The incidence of polyploid cells
and cells with structural chronopsonal aberrations were
counted. Controls consisted of solvent-treated or untreated
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date: 16-NOV-2001
Substance I D: 93-58-3

Test substance:

Concl usi on:
Reliability:

04-JUL-2001

cells. Test chemicals were considered positive if the

i nci dence of aberrations was >10% equivocal if between 5.0
and 9.9% and negative if <4.9% For positive sanples, the
D20 (dose in mg/m at which structural aberrations were
detected in 20% of the netaphases observed) was cal cul ated
to assess the clastogenic potential. The frequency of cells
wi th exchange-type aberrations per unit dose (nmg/m) was

al so cal cul ated and expressed as “TR'.

Met abol i ¢ activation: none

Met hyl benzoate (data on hydrol ysis product,
benzoate, 99% purity)

Sodi um benzoate was cl astogenic in this assay.

(2) wvalid with restrictions

Assay was conducted by standard met hodol ogy and published in
a peer reviewed journal, but the tabulated results had
limted description.

sodi um

(9)

5.6 Genetic Toxicity 'in Vivo'

Type:

Speci es:

Rout e of admin.:
Exposure peri od:
Doses:

Resul t:

Met hod:
Year :
GLP:
Test substance:

Remar k:
Test substance:

Concl usi on
Reliability:

03-JUL-2001

other: Cl astogenetic study
other: Rat bone marrow cells
unspeci fied

Not reported

Not reported

negative

Sex: no data

ot her: Chronpsonal aberrations
1980
no

other TS

Sodi um benzoat e produced negative results

Met hyl benzoate (data for structurally related substance
sodi um benzoat e)

Sodi um benzoate was non-clastogenic in this assay.

(2) wvalid with restrictions

Al t hough the data were collected prior to the establishnment
of GLP or OECD guidelines, the nmethodol ogy used was standard
and the project was overseen by the Japanese Mnistry of

Heal th and Wel fare. Therefore the data were consi dered
reliable.

(14)



date: 16-NOV-2001

5. Toxicity Substance I D: 93-58-3
Type: ot her: Mitation
Speci es: other: Silk worm Sex: no data
Route of admin.: unspecified
Exposure period: Not reported
Doses: Not reported
Resul t: negative
Year : 1980
GLP: no
Test substance: other TS
Remar k: Sodi um benzoat e produced negative results
Test substance: Met hyl benzoate (data for structurally related substance
sodi um benzoat e)
Concl usi on: Sodi um benzoate was non-nmutagenic in this assay.
Reliability: (2) wvalid with restrictions

Al t hough the data were collected prior to the establishment
of GLP or OECD guidelines, the nmethodol ogy used was standard
and the project was overseen by the Japanese Mnistry of
Heal th and Welfare. Therefore the data were consi dered
reliable.

03-JUL-2001 (14)

5.8.2 Developmental Toxicity/Teratogenicity

Speci es: r at Sex: mal e
Strain: W st ar
Rout e of admi nistration: ot her: Diet
Exposure peri od: Gestation
Frequency of treatnent: Dai |l y
Duration of test: up to 11 weeks
Doses: 0, 1, 2, 4, or 8% sodi um benzoate in the diet
(approximately 0, 667, 1333, 1600, or 710 ng/ kg bw d)
Control Group: other: 0%in the diet for gestation
Resul t: NOAEL Devel opnmental Toxicity: 1333 ng/kg bw d LOAEL
Devel opmental Toxicity: 1600 ng/ kg bw d
Year : 1978
GLP: no
Test substance: other TS
Remar k: Statistical evaluations: Not reported
Resul t: Fetal data with dose level: At the 2 highest concentrations,

there was an increase in the nunber of dead fetuses and the
nunber of resorbed enbryos, body weight of viable fetuses
was reduced, mld systenm c edema was seen, an increased
nunber of fetal abnormalities (m crophthalnia, anophthal ma
hydr ocephal us, pyel ectasis, renal hydropl asia, cerebra
hypopl asi a) was reported (0/1, 1/159, 1/183, 12/151, and
11/ 117 fetuses with abnormalities out of fetuses exam ned
for control, 1, 2, 4, and 8% groups, respectively). The
skel etal anomalies nost frequently observed were “dyspl asia
of lunbar ribs” (incidence: 23, 23, 31, 43, and 16% for
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date: 16-NOV-2001
Substance I D. 93-58-3

Test condition:

Test substance:

Concl usi on
Reliability:

28- MAR- 2001

control, 1, 2, 4, and 8% groups, respectively) and “varied
sternebrae” (incidence: 36, 37, 36, 97, and 100% for
control, 1, 2, 4, and 8% groups, respectively). In rats
allowed to naturally cone to termand deliver their
of fspring, nunber of pups born decreased, nunber of
perinatal deaths increased (to 100%, lactation rate
decreased (to 0%, and survival rate decreased (to 0% at
the 2 highest doses. The pups term nated at 8 week
LOAEL Maternal Toxicity: 1600 ng/ kg bw d
Maternal data with dose level: Maternal body wei ght gain
and food consunption were significantly decreased at the 2
hi ghest concentrations with rats | osing weight at the
hi ghest dose. There were 2 deaths at 4% and 3 deaths at 8%
NOAEL Mat ernal Toxicity: 1333 ng/kg bw d
Groups of 27-30 pregnant Wstar rats were fed 0, 1, 2, 4, or
8% sodi um benzoate in the diet (approximtely 0, 667, 1333,
1600, or 710 ng/ kg bw d based on data provided in the study)
during gestation. On gestation day 20, 22-25 rats from each
group were killed and examni ned for the nunber of viable
fetuses, nunber of dead fetuses, number of absorbed enbryos,
nunber of placenta, nunber of inplantation sites, fetal
wei ght, placental weight, and ovary wei ght. Approximtely
75% of the fetuses were prepared by alizarin Red S staining
for assessing skeletal abnormalities. The remaining fetuses
underwent fixation with Bouin's fluid for exam nation of
abnormalities in the head and thoracic and abdoni nal
regions. Five rats fromeach group were allowed to
terminate their pregnancy naturally and the nunber of pups,
survival, appearance, and body wei ght were recorded. After
3 weeks, the pups were weaned and grossly exam ned. Half of
the pups were killed and treated as previously described for
the fetuses. The remining pups were nmaintained for another
5 weeks and w
Met hyl benzoate (data for structurally related substance
sodi um benzoat e)
Ef fects on the fetus occurred only at maternally toxic
dietary concentrations of 4% sodi um benzoate or higher.
(2) wvalid with restrictions
The study was reported in Japanese with an English sumary.
(21)



date: 16-NOV-2001

5. Toxicity Substance I D: 93-58-3

Speci es: ot her: Chicken/ Single-Conb Wite Sex: nale
Leghorn

Strain: ot her: Single-Conb Wiite Leghorn

Rout e of admi nistration: ot her: Egg

Exposure peri od:
Frequency of treatnent:
Duration of test:

Doses:

Control Group:

Met hod:

Year:
GLP:

Test substance:

Remar k:

Resul t:

Test condition:

Test substance:

Concl usi on
Reliability:

28- MAR- 2001

Single injection at 0 hour and 96 hour of incubation
2 single injections

day 0 of incubation to hatching

m ni mum of 5 dose levels (not specified); highest
dose tested was ngy/egg

other: Solvent control (water) at a volunme of 100 uL

or |less

other (calculated): Air cell injection of chicken egg
met hodol ogy of McLaughlin et al., 1964 and Verrett et al.
1964., Teratol ogy-cal cul ated LD50

1980

no

other TS

Statistical evaluations: Yes. Results anal yzed used X2 test
(Snedecor and Cochran, 1967)
Fetal data with dose level: No teratogenic effects reported.
Mat ernal data with dose level: Not applicable
Fresh fertile eggs were injected through the air cell with
up to 5 ng sodium benzoate/egg in water solution of a
maxi mum vol une of 100 uL. Control were injected with water
only. The eggs were injected twi ce during incubation: 0O
hour and 96 hour. The eggs were candl ed daily and surviving
enbryos were allowed to hatch. The chicks underwent gross
exam nation and those with skel etal defects were x-rayed or
stained with Alizarin Red S. Percent nortality was used to
cal cul ate the LD50
Met hyl benzoate (data for structurally related substance
sodi um benzoat e)
The LD50 was reported to be 4.74 ny/egg.
(1) wvalid without restriction
The study was conducted by the FDA and is considered
reliable.

(43)
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5. Toxicity Substance I D: 93-58-3
Speci es: rat Sex: mal e
Strain: W st ar

Rout e of adm nistration: other: Oral intubation

Exposure peri od:

Gestation days 6-15

Frequency of treatnent: Dai |l y

Duration of test:

Doses:
Control G oup:

Resul t:

Year:
GLP:

Test substance:

Remar k:
Resul t:

Test condition:

Test substance:

Concl usi on

Reliability:

20 days
0, 1.75, 8.0, 38, or 175 nmg sodi um benzoate/ kg bw d
other: Shamtreated or 250 ng aspirin/kg bw d

(positive control)
NOAEL Devel opnental Toxicity: >175 ng/ kg bw d

1972
no
other TS

Statistical evaluations: Not reported

Fetal data with dose level: No soft tissue abnormalities
were reported in any of the test groups with the exception
of subcut aneous edenma in one pup of the 38 ng/ kg bw d group
and exencephaly, spina bifida and enterohepatocele in sonme
pups fromthe positive control group. Various skeleta
abnormalities (i.e., inconmplete ossification of the
sternebrae, bipartite and m ssing sternebrae, wavy ribs,

i nconpl ete ossification of the ribs and vert ebrae

i nconpl ete closure of the skull, and m ssing or reduced
hyoi d) were reported in all test groups including the
shamtreated control, but there were no differences between
sodi um benzoate-treated rats and shamtreated controls.

Mat ernal data with dose level: No significant differences
bet ween control and sodi um benzoate-treated rats were
report ed.

NOAEL Maternal Toxicity: >175 ng/ kg bw d

Groups of 23-24 pregnant W star-derived albino rats were
adm ni stered 0, 1.75, 8.0, 38, or 175 nmg sodi um benzoat e/ kg
bw d or 250 ng aspirin/kg bwd (positive control) by oral

i ntubation as a water solution during gestation days 6 to 15
inclusive. Appearance, behavior, and food consunption were
moni tored daily. Body weights were recorded on gestation
days 0, 6, 11, 15, and 20. On gestation day 20, dans
underwent Caesarean section. The nunber of resorption and

i nplantation sites, and |ive and dead fetuses, and live
fetal body weight were recorded. Fetuses were exam ned for
skel etal and soft tissue abnornalities by gross exani nation
and alizarin red S dye staining.

Met hyl benzoate (data for structurally related substance
sodi um benzoat e)

The aut hor concluded “The adninistration of up to 175 ng/ kg
(body weight) of the test material to pregnant rats for 10
consecutive days had no clearly discernible effect on

ni dati on of on maternal or fetal survival. The number of
abnormalities seen in either soft or skeletal tissues of the
test groups did not differ fromthe nunmber occurring
spontaneously in the shamtreated controls.”

(1) wvalid without restriction



date: 16-NOV-2001
5. Toxicity Substance I D: 93-58-3

Al t hough description of protocol was |imted and the results
were tabul ated, the study was conducted for the FDA and was
consi dered reliable.

16- NOv- 2001 (20)
Speci es: nouse Sex: mal e
Strain: other: albino CD 1 outbred
Rout e of admi nistration: other: Oral intubation
Exposure peri od: Gestation days 6-15
Frequency of treatnment: Dai |l y
Duration of test: 17 days
Doses: 0, 1.75, 8.0, 38, or 175 nmg sodi um benzoate/ kg bw d
Control Group: other: Shamtreated or 150 ng aspirin/kg bwd
(positive control) in water solution
Resul t: NOAEL Devel opnental Toxicity: >175 ng/kg bw d
Year : 1972
GLP: no
Test substance: other TS
Remar k: Statistical evaluations: Not reported
Resul t: Fetal data with dose level: No soft tissue abnornalities
were reported in any of the test groups. Various skeleta
abnormalities (i.e., inconplete ossification of the

sternebrae, bipartite and m ssing sternebrae, wavy ribs,
inconpl ete ossification of the vertebrae and extremties,
and missing or reduced hyoid) were reported in all test
groups including controls, but there were no differences
bet ween sodi um benzoate-treated mce and controls.

Mat ernal data with dose level: No significant differences
bet ween control and sodi um benzoate-treated nice were
report ed.
NOAEL Mat ernal Toxicity: >175 ng/kg bw d

Test condition: Groups of 20-21 pregnant al bino CD-1 outbred mce were

adm nistered 0, 1.75, 8.0, 38, or 175 ng sodi um benzoate/kg
bw/ d or 150 ng aspirin/kg bw d (positive control) by oral

i ntubation as a water solution during gestation days 6 to 15
i ncl usive. Appearance, behavior, and food consunption were
monitored daily. Body weights were recorded on gestation
days 0, 6, 11, 15, and 17. On gestation day 17, dams
underwent Caesarean section. The nunber of resorption and
implantation sites, and live and dead fetuses, and |ive
fetal body wei ght were recorded. Fetuses were exan ned for
skel etal and soft tissue abnornalities by gross exani nation
and alizarin red S dye staining.

Test substance: Met hyl benzoate (data for structurally related substance
sodi um benzoat e)
Concl usi on: The aut hor concl uded “The adm nistration of up to 175 ng/ kg

(body weight) of the test material to pregnant mice for 10
consecutive days had no clearly discernible effect on

ni dati on or on maternal or fetal survival. The nunmber of
abnormalities seen in either soft or skeletal tissues of the
test groups did not differ fromthe nunmber occurring

spont aneously in the shamtreated controls.”
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Reliability: (1) wvalid without restriction
Al t hough description of protocol was |imted and the results
wer e tabul ated, the study was conducted for the FDA and was
considered reliable.

28- MAR- 2001 (20)
Speci es: rabbi t Sex: mal e
Strain: ot her: Dutch-belted
Rout e of admi nistration: other: Oral intubation
Exposur e peri od: Gestation days 6-18
Frequency of treatnent: Dai | y
Duration of test: 29 days
Doses: 0, 2.5, 12, 54, or 250 ny sodi um benzoate/ kg bw d
Control Group: other: Shamtreated or 2.5 ng 6-am noni coti nam de/ kg
bw on gestation day 9 (positive control)
Resul t: NOAEL Devel opnental Toxicity: >250 ng/kg bw d
Year: 1972
GLP: no
Test substance: other TS
Remar k: Statistical evaluations: Not reported
Resul t: Fetal data with dose level: No soft tissue abnormalities
were reported in any of the test groups except in the
positive control group (i.e., anopia, short tail, cleft
pal ate, and club foot). Various skeletal abnornalities
(i.e., incomplete ossification of the sternebrae, bipartite,

fused, and extra sternebrae, and craniostosis) were reported
in all test groups including shamtreated controls, but
there were no differences between sodi um benzoate-treated
rabbits and shamtreated controls.
Maternal data with dose level: No significant differences
bet ween control and sodi um benzoate-treated rabbits were
reported; however, resorptions (i.e., total nunber, percent
partial resorptions, and percent conplete resorptions)
appeared to be higher only in the 54 ng/ kg bw/ d dose group
NOAEL Maternal Toxicity: >250 nmg/ kg bw d

Test condition: Groups of 10-12 pregnant Dutch-belted rabbits were
adm ni stered 0, 2.5, 12, 54, or 250 ng sodi um benzoat e/ kg
bw/ d by oral intubation as a water solution during gestation
days 6 to 18 inclusive. Ten pregnant rabbits were
adm ni stered 2.5 ng 6- am noni coti nam de/ kg bw on gestation
day 9 and served as the positive control group. Appearance,
behavi or, and food consunption were nonitored daily. Body
wei ghts were recorded on gestation days 0, 6, 12, 18, and
29. On gestation day 29, dans underwent Caesarean section
The nunber of resorption and inplantation sites, and live
and dead fetuses, and live fetal body wei ght were recorded.

Fetuses were exam ned for skeletal and soft tissue

abnormalities by gross exam nation and alizarin red S dye
st ai ni ng.

Test substance: Met hyl benzoate (data for structurally related substance
sodi um benzoat e)

Concl usi on: The aut hor concluded “The adm nistration of up to 250 ng/ kg
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(body weight) of the test material to pregnant rabbits for
13 consecutive days had no clearly discernible effect on
ni dation or on maternal or fetal survival. The nunber of
abnormalities seen in either soft or skeletal tissues of the
test groups did not differ fromthe number occurring
spont aneously in the shamtreated controls.”

Reliability: (1) wvalid without restriction
Al t hough description of protocol was |imted and the results
were tabul ated, the study was conducted for the FDA and was
consi dered reliable.

28- MAR- 2001 (20)
Speci es: ot her: Hamster/out bred gol den Sex: male
Strain: ot her: outbred gol den
Rout e of adm nistration: other: Oral intubation
Exposure peri od: Gestation days 6-10
Frequency of treatnent: Dai | y
Duration of test: 14 days
Doses: 0, 3, 14, 65, or 300 ng sodi um benzoate/ kg bw d
Control Group: other: Shamtreated or 250 ng aspirin/kg bwd
(positive control)
Resul t: NOAEL Devel opnental Toxicity: >300 ng/ kg bw d
Year : 1972
GLP: no
Test substance: other TS
Remar k: Statistical evaluations: Not reported
Resul t: Fetal data with dose level: No soft tissue abnormalities
were reported in any of the test groups. Various skeleta
abnormalities (i.e., inconplete ossification of the

sternebrae, bipartite and m ssing sternebrae, wavy ribs,
i nconpl ete ossification of the vertebrae and extrem ties,
and m ssing or reduced hyoid) were reported in all test
groups including controls, but there were no differences
bet ween sodi um benzoate-treated hansters and controls.

Maternal data with dose level: No significant differences
bet ween control and sodi um benzoate-treated hanmsters were
reported
NOAEL Maternal Toxicity: >300 ng/ kg bw d

Test condition: Groups of 21-22 pregnant outbred gol den hansters were

adm nistered 0, 3, 14, 65, or 300 ng sodi um benzoate/ kg bw d
or 250 ng aspirin/ kg bw d (positive control) by ora
i ntubation as a water solution during gestation days 6 to 10
inclusive. Appearance, behavior, and food consunption were
moni tored daily. Body weights were recorded on gestation
days 0, 8, 10, and 14. On gestation day 14, dans underwent
Caesar ean section. The nunber of resorption and
implantation sites, and live and dead fetuses, and live
fetal body weight were recorded. Fet uses were exan ned
for skeletal and soft tissue abnornmalities by gross
exanmi nation and alizarin red S dye staining.

Test subst ance: Met hyl benzoate (data for structurally related substance
sodi um benzoat e)
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Concl usi on: The aut hor concl uded “The adm nistration of up to 300 ng/kg
(body weight) of the test material to pregnant hansters for
5 consecutive days had no clearly discernible effect on
ni dati on or on maternal or fetal survival. The nunber of
abnormalities seen in either soft or skeletal tissues of the
test groups did not differ fromthe number occurring
spontaneously in the shamtreated controls.”

Reliability: (1) wvalid without restriction
Al t hough description of protocol was |imted and the results
were tabul ated, the study was conducted for the FDA and was
consi dered reliable.

28- MAR- 2001 (20)

5.8.3 Toxicity to Reproduction, Other Studies

Type: ot her: 5-generation
In Vitro/in vivo: In vivo
Speci es: nmouse
Strain: other: cross-bred white Sex: mal e
Rout e of admi nistration: ot her: Oral
Exposur e peri od: Premati ng exposure, Fenmales: 8 nonths Premating
exposure, Males: 8 nonths
Frequency of treatnent: Dai ly
Duration of test: 5 generations
Doses: 40 ng benzoic acid/ kg bw d or 40 ng benzoic acid/ kg
bw/ d in conjunction with 80 ng sodi um bi sul phite/kg
bw/ d
Control G oup: other: Basal diet only
Met hod: ot her: Reproductive toxicity
Year : 1970
GLP: no
Test substance: other TS
Remar k: Statistical evaluations: No
Resul t: O fspring toxicity F1 and F2: In the reproducti on phase of

the study, body weight gain at 3.5 nonths in the benzoic
aci d/ sodi um bi sul phite conbi nation-fed mce was less in the
F1 and F2 generation, but was similar or exceeded controls
in the F3 and F4 generations.
Parental data and Fl1: Results were not clearly reported for
al | paraneters exam ned; however, it appears that surviva
was reduced in mce fed the benzoic acid/sodi um bisul phite
conmbi nati on. Benzoic acid-fed nice and benzoic acid/sodi um
bi sul phite conbi nation-fed nice were nore sensitive than
controls to nortality (50 and 51.5% for treated mce versus
12.5% for controls) and weight [oss (26 and 22.4% for
treated mce versus 17.8% for controls) after 100% f ood
restriction. Results for the swinm ng test of treated versus
control were not reported. There did not appear to be an
effect on organ weights relative to body wei ght.

Test condition: For a period of 17 nonths, groups of 25 male and 25 fenal e
cross-bred white mce were fed 40 ng benzoic acid/ kg bw d in
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a paste prior to normal feeding. Simlarly, groups of 25
mal e and 25 femal e cross-bred white nmice were fed 40 ng
benzoic acid/ kg bw/d in conjunction with 80 ng sodi um
bi sul phite/ kg bw d. A control group received basal diet
only. Aninmals were observed for general condition,
behavi our and survival. Food consunption and body wei ght
gain were recorded and the animals were tested to determ ne
the possible effects of hunger and physical stress (sw nming
test). At study termination, organ weights were recorded.
In addition, after 8 nonths of treatnent, sone benzoic
aci d/ sodi um bi sul phite conbination-fed mce were mated to
study effects on reproduction over 5 generations. Body
wei ght gain of weaned 